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LETTER 

From  the  Commissioners  of  Excife,  North  Britain ,  to 
the  Right  Honourable  the  Lords  Commissioners  ol 
His  Majesty’s  Treafury; — dated  17th  May  1806. 


Letter  from  the 
CoraniiiTioncrs  of 


Treafuiy. 


May  it  pleafe  Your  Lordfhips, 

WE  now  beg  leave  to  acquaint  your  Lordfhips,  That,  in  pursuance  of 
the  directions  fignified  by  Mr.  Hufkiflon’s  Letter  of  the  4th  of  AuguR 
1804,  relative  to  our  cauling  a  feries  of  Experiments  to  be  inRituted  for  the  Lords  of  th 
alcertaining  the  proportional  value  of  Malt  made  from  Bigg  to  Malt  made  t 
from  Barley,  we  proceeded  accordingly  to  take  the  neceffary  heps  for  car¬ 
rying  the  intentions  of  your  Lordfhips  into  full  effed.  We  have  at  dif¬ 
ferent  times  reported  to  your  Lordfhips  that  thefe  Experiments  were  car¬ 
rying  on ;  we  have  now  to  hate  that  they  are  completed,  and  a  full 
Report  upon  the  fubjed,  containing  a  minute  and  accurate  Statement  of 
the  refult  of  all  the  various  operations  carried  on,  has  been  carefully  drawn 
up  by  the  very  able  and  intelligent  Gentlemen  under  whole  fu peril) - 
tendence  and  diredion  the  trials  were  conduded.  This  Report  has  only 
recently  been  put  into  our  hands,  the  labour  of  arranging  the  different 
particulars,  and  conhruding  with  accuracy  the  numerous  Tables  neceffarily 
referred  to,  having  occahoned  a  longer  delay  than  was  at  firh  expeded. 

The  Report,  with  the  accompanying  Tables,  we  now  beg  leave  to  tranfmit 
to  your  Lordfhips. 

The  Report  appears  to  be  fo  accurate  and  complete,  in  the  Statement  of 
all  the  particulars  which  can  be  of  importance  in  affording  the  information 
wiflied  for  by  Parliament  upon  the  fubjed  of  thefe  Experiments,  that  it  is 
altogether  unneceffary  for  us  to  make  any  farther  obfervations  in  regard  to 
them.  But  that  your  Lordfhips  may  have  the  whole  bufinefs  fully  in  view, 
we  think  it  proper  to  Rate  fhortly  the  preliminary  Reps  that  were  taken 
by  us  for  having  all  the  requifite  preparations  made  fo  as  to  enfure,  in  the 
beR  manner  poRible,  the  fairnefs  and  accuracy  of  the  trials  that  were  thus 
to  be  inRituted. 

Immediately  after  the  receipt  of  Mr.  Hufkiffon’s  Letter  before-men¬ 
tioned,  we  applied  to  Dr.  Hope,  Profeffor  of  Chemiftry,  Dr.  Coventry, 

ProfefTor  of  Agriculture  in  this  UniverRty,  and  Dr.  Thornton,  Ledurer 
in  Ch  emiRry,  m  this  City,  for  their  advice  and  aff  Ranee  in  carrying  on 
and  fuperintending  the  different  Experiments  to  be  inRituted.  'I  hefe 
Gentlemen  readily  agreed  to  undertake  the  bufinefs,  and,  in  conjundion 
with  them,  the  leveral  preliminary  Reps  were  from  time  to  time  adjuRed. 

1  he  firR  objed  of  confideration,  was  the  Scale  upon  which  the  Experi¬ 
ments  were  to  be  conduded,  and  the  manner  of  carrying  them  on,  It  oc¬ 
curred  at  once  to  the  Gentlemen  who  were  to  fuperintend  the  bufinefs-, 
and  in  that  idea  we  fully  coincided,  that  no  Experiments  of  the  nature 
intended  could  be  fatisfadorv,  nor  their  refult  lufficiently  relied  upon,  if 
they  were  not  conduded  upon  a  f'cale  nearly  as  extenfive  as  in  ordinary 
manuiadories.  It  farther  appeared,  that  to  render  any  Experiments  thus 
carried  on  entitled  to  full  confidence  and  attention,  it  would  be  of  advan¬ 
tage  that  they  lhould  occafionally.  be  repeated  in  different  premifes,  lo 
that  if  any  accidental  circumRance  Riould  affed  the  operations  in  one,  it 
might  be  correded  by  what  took  place  in  the  others.  And,  laRly,  it  was 
perfedly  obvious,  that  no  trials  of  the  comparative  value  of  the  different 
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fpecies  of  grain  could  be  complete,  unlefs  all  the  different  kinds  of  each 
were  fubjedled  to  limilar  proceffes,  and  actually  employed,  as  they  ufually 
are  in  practice,  for  the  purposes  both  of  Brewing  and  Diftiihng. 

With  thele  views  we  proceeded,  firft  to  procure  three  feparate  Breweries 
fituate  in  different  parts  of  this  City,  and  to  have  thefe  properly  fitted  up, 
and  furnifhed  with  a  Efficient  apparatus  for  carrying  on  every  operation 
that  fhould  be  deemed  neceffary  or  ufeful  in  the  bufinefs.  The  places  and 
utenfils  were  accordingly  got  ready  under  the  infpedtion  of  home  of  our 
moft  experienced  practical  Officers,  as  well  as  fome  fkilful  pradlical 
Brewers  and  Maltfters,  and  the  whole  fitted  up  to  the  latisfadfion  of 
the  fcientific  Gentlemen  mentioned  above  as  fuperintending  the  bufinefs. 

The  next  and  undoubtedly  the  moft  important  object  of  attention  was, 
the  procuring  a  flip, ply  of  grain  of  all  the  requilite  kinds,  in  fuch  a  manner 
and  with  fuch  precaution  that  Parliament  and  your  Lordfhips  might  rely 
with  full  confidence,  on  the  quality  and  fpecies  of  each  particular  parcel 
being  pr'eeiiely  as  hated,  without  alteration  or  mixture,  or  fubflitution  of 
one  kind  of  grain  for  another.  The  methods  adopted  by  us  for  this 
•purpofe,  we  beg  leave  ffiortly  to  hate  : 

The  Ipecies  of  grain  upon  which,  after  full  confederation  of  the  direc¬ 
tions  contained  in  Mr.  Hufkiffon’s  letter  above  referred  to  ;  it  appeared 
to  us  'that  the  propofed  Experiments  fhould  be  made,  fo  as  to  yield  a  fair 


ireful t,  Were  ; 


Englifh  Barley. 
Scotch  Barley. 

Scotch  Bear  or  Bigg. 


•  Three  different  qualities  of  each,  beh,  middling,  and  inferior,  to  be 
Separately  provided,  and  each  of  thefe  in  a  fimilar  manner  fubmitted  for 
examination.  For  procuring  this  fupply  of  grain,  we  determined  to  em¬ 
ploy  fome  of  our  own  Officers,  who  we  had  accefs  to  know  were  well  ac¬ 
quainted  with  the  nature  of  the  refpedlive  fpecies  of  grain,  and  fit  for  con* 
huffing  the  bufinefs  of  having  it  purchafed  and  conveyed,  as  propofed,  in 
the  moft  fecure  and  fatisfadlory  manner.  The  propriety  of  committing 
the  principal  charge  of  this  part  of  the  bufinefs  to  fome  of  our  own  Officers, 
in  whom  we  could  fully  confide,  rather  than  to  perfons  who  could  not  be 
fubjedled  to  the  fame  degree  of  refponfibilitv,  will  at  firft  fight  be  evident 
to  your  Lordfhips  ;  hut  thefe  Officers  were  alfo  authorized  and  required 
to  take  the  afiiflance  of  profeffional  perfons,  in  any  particular  cafe  where 
that  fhould  appear  to  be  neceffary  or  proper. 
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The  charge  of  purchasing  this  fpecies  of  grain  was  given  to  Mr.  John 
Grant,  General  Surveyor  of  Exofe.  The  inftrudfions  given  him  as  to 
this  part  of  the  bufinefs,  were  the  following  : 

“  Mr.  Grant  is  to  repair  to  London  by  land,  as  fioon  as  poffible,  upon  this 
bufinefs,  and  when  arrived  there,  to  lofe  no  time  in  proceeding  to  have 
the  purchafes  made. 

“  In  making  thefe  purchafes,  the  Board  diredf  that  equal  quantities  of 
the  different  kinds  oft  arley  wanted  as  after-mentioned,  he  purchafed  from 
three  different  eminent  Corn  Fadlors  in  London;  that  when  the  Com- 
miffion  is  given  to  each  of  thefe,  he  fhall  have  intimated  to  him  the 
purpoles  for  which  the  Barley  is  required,  and  defired  to  furnifh  a  fair 
and  proper  fpecimen  of  all  the  three  kinds  wanted,  for  which  fpecimens 
he  is  to  be  refponfihle. 

“  The  three  different  kinds  of  Barley  to  be -purchafed  are,  the  beji ,  the 
middling,  and  the  inferior.  None,  however,  muff  be  got  hut  what  is  fit 
for  the  pinpofe  of,  and  adbually  may  he  ufed  in  Malting,  either  for 
“  Brewing  or  Diftilling. 


“  The 
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44  The  total  quantity  of  grain  wanted,  as  now  fettled  by  the  Board,  to 
44  be  purchafed  in  London,  is  233T  bolls  of  each  fort,  that  is  of  the  bejl , 
44  the  middling ,  and  the  inferior  kind,  making  in  all  700  bolls  or  Barley, 
44  to  be  purchafed  in  equal  proportions  from  three  different  Corn  Fadtors, 
44  none  of  whom  is  to  have  communicated  to  him  the  Commiffion  given 
44  to  the  other. 

44  When  the  Barley  is  purchafed,  every  feparate  kind  and  parcel  muff  be 
44  immediately  bagged  up,  under  the  infpedtion  of  Mr.  Grant  and  the 
*4  Seller,  the  bag  fealed,  and  then  marked  according  to  the  kind  and 
44  quality  of  the  Barley,  as  firff,  fecund,  third,  and  the  quantity  and  weight 
44  of  the  contents.  T  he  bags  mutt  be  fo  lealed,  that  Mr.  Grant  may  be 
44  able  to  atteff,  upon  oath,  the  identity  of  the  grain  when  delivered  at 
u  Teith. 

44  After  being  bagged  up  as  diredted,  the  Barley  muff  be  forthwith 
44  flipped,  care  being  taken  that  no  change  or  abflradtion  be  made  of  any 
44  part  of  it.  It  mu  if  be  fo  flowed,  on  flip  board,  as  to  prevent,  if  pof- 
44  iible,  any  rifk  of  damage  in  the  voyage. 


44  Mr.  Grant  will  freight  a  veilel  from  London  to  convey  the  whole  to 
44  Leith,  in  a  fafe  and  proper  manner,  and  he  v/ill  come  down  in  the 
44  veffel  himfelf,  fo  as  to  be  prefent  at  the  delivery  at  Leith,  and  putting 
44  it  into  the  granary.” 

In  purfuance  of  thefe  inf  rudfions,  Mr.  Grant  went  to  London,  and  pur¬ 
chafed  the  following  quantities  of  Barley,  ail  of  which  he  law  completely 
put  up  and  fecured  as  directed,  and,  under  his  own  inlpedfion,  conveyed  to 
Leith,  from  which  the  fcveral  parcels  were  immediately  removed  to  and 
lodged  in  the  granaries,  in  feparate  compartments  provided  for  the  .pur* 
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II.  SCOTCH  BARLEY. 

Mr.  James  Anderfon,  Examiner  of  Excife,  was  diredted  to  take  the 
■charge  of  this  branch  of  the  bufinefs.  His  inftrudfions  as  to  the  purchafe 
and  conveyance  of  the  grain,  were  in  great  meafure  limilar  to  thole  given 
to  Mr.  Grant.  He  was  diredted  to  proceed  to  the  places  in  which  the 
greateft  choice  of  this  grain  could  be  had ;  that  fpecimens  of  the  three 
different  kinds,  bef ,  middling,  and  inferior,  fhould  be  purchafed  from  the 
moft  reputable  Com  Merchants  and  Dealers,  and  that  thefe  fhould,  when 
purchafed,  be  put  up,  fecured,  and  conveyed  to  Edinburgh,  under  the  fame 
regulations  ,as  were  mentioned  above  for  the  Englifh  Barley.  All  this  to 
be  done  under  Mr.  Anderfon’ s  own  infpedtion,  and  in  the  fame  manner, 
that  they  fhould  be  brought  to  Edinburgh,  either  by  land  or  water  carriage, 
as  found  mofl  pradticable  and  fecure. 

Mr.  Anderfon  accordingly  purchafed  the  following  quantities  of  Scotch 
Barley,  which  were  all  fecurely  put  up,  and  the  whole  conveyed  to  Edin¬ 
burgh,  either  under  his  immediate  view,  or  that  of  the  Officers  on  whofe 
care  and  fidelity  he  could  rely. 
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III.  SCOTCH  BEAR  or  BIGG. 

More  precaution  appeared  to  be  neceffary  in  regard  to  this  than  either 
of  the  other  fpecies  of  grain,  that  the  danger  of  mixture  or  fubffitution 
might  be  avoided,  and  no  doubt  left  as  to  the  fairnefs  of  the  ipecimens  upon 
which  the  trials  were  to  be  made. 

Mr.  Alexander  Campbell,  General  Supervifor,  and  Mr.  James  Craig, 
Superv.ifor  of  Excife,  were  appointed  to  take  charge  of  this  branch. 
Their  infractions  as  to  the  execution  of  it,  were  to  the  following  purport : 
“Meffrs.  Campbell  and  Craig  are  to  proceed,  as  foon  as  conveniently 
may  be,  to  the  different  places  in  Scotland,  where  Bear  or  Bigg  can  moll 
properly  be  had,  in  order  to  purchafe  for  the  Board  the  neceffary  quan- 
“  titles.  William  Coffar,  of  Aucbtercule,  near  Dundee,  an  experienced 
Farmer,  is  to  accompany  and  affiff  them  in  the  bulinels. 

“  The  places  where  the  Board  are  of  opinion  it  will  be  proper  to  try  to 
have  purchafes  made,  are, 

“  Dumfries,  or  the  Country  in  that  quarter. 

Brechin,  or  the  other  parts  in  the  County  of  Angus,  or  the  neigh- 
“  bourhood. 

Aberdeen,  or  the  different  places  in  that  County,  or  in  the  neigh- 
“  bourhood, 

**  This,  however,  is  not  meant  to  reffrift  them  as  to  the  places  where 
they  fhoukl  go  ;  only  they  are  diredled  to  inform  themfelves,  as  fully  as 
poffible,  where  the  Bear  or  Bigg  may  beff  be  had,  and  proceed  to  thele 
places  to  make  the  purchafes. 

“  The  different  Ipecies  of  Bigg  to  be  purchafed  are,  the  firff,  the  fecond, 
x<  and  the  inferior,  or  third  fort;  all  of  them,  however,  muff  be  fuch 
grain  as  can  be  and  is  ufed  for  Malt,  whether  for  Brewing  or  Diffil- 
line,  and  none  but  fuch  as  may  be  lo  ufed  is  to  be  purchafed. 

“  1  he  total  quantities  wanted  will  be  about  230  bolls  of  each  of  the 
above  three  kinds,  or  nearly  700  bolls  in  all. 
u  It  would  be  defirable,  that  as  equal  proportions  from  each  of  the 
c‘  diftn&s  where  Bigg  is  produced  could  be  got,  fo  as  to  make  the  whole 
44  a  juft  and  fair  average  of  that  grain  over  Scotland. 

“  To  eniure  the  quality  of  the  Bigg  being  genuine  and  unmixed,  the 
“  Board  direbt,  that  Meffrs.  Campbell  and  Craig,  along  with  Mr.  Coffar, 
lhall,  where  they  properly  can,  attend  themfelves,  and  fee  the  grain 
threfhed  out  from  the  ffraw,  unmixed,  fo  that  there  mav  he  no  poffibi- 
lity  of  doubt  as  to  the  quality.  If  they  cannot  attend  this  themfelves, 
they  muff  give  the  charge  of  it  to  feme  of  the  Officers  of  Excile,  in 
whole  fidelity  and  care  they  can  fully  confide,  who  are  in  like  manner  to  fee 
that  done,  and  be  anlvvcrable  that  the  quality  is  genuine  and  unmixed. 

“  So 


BARLEY  and  SCOTCH  BIGG. 


f. 


c*  So  foon  as  the  Bear  or  Bigs:  is  purchafed  at  any  place,  it  muR  with-  T 
out  delay  be  packed  up  m  bags.  1  hele  bags  mult  be  bound  up  and;  Commiffione.s  of 
“  Sealed,  and  marked  by  MefTrs.  Campbell,  Craig,  and  Collar,  and  their  E 

feals  put  thereon,  that  the  danger  of  alteration  may  be  prevented.  v  Treaiury. 
When  thus  bagged  and  fealed,  the  grain  mult,  as  foon  as  poffible,  be  ^ 

forwarded  by  a  fecure  conveyance  by  water,  if  it  can  properly  be  done, 
to  Edinburgh.  And  to  prevent  rifk  of  alteration,  Officers  of  Excife 
may  be  directed  to  accompany  it  in  the  removal,  wherever  MefTrs.  Camo- 
bell  and  Craig  mav  find  that  neceffarv. 

CD  J  j 

“  MefTrs.  Campbell  and  Craig  muft  be  careful  that  the  whole  of  the 
“  Bear  purchafed  by  them,  be  of  the  prefent  year’s  Crop,  and  in  a  found 
“  and  marketable  Irate. 

“  If  the  neceffary  conveyance  cannot  be  immediately  had,  and  it  is 
found  impradticable  or  very  inconvenient  to  flay  at  any  place  till  the 
means  of  forwarding  the  grain  are  found,  MefTrs.  Campbell  and  Craig 
may  in  that  cafe  lodge  the  bags,  after  being  To  bound  and  fealed,  with 
Tome  Officer  of  Excife,  in  whofe  care  and  fidelity  they  can  confide, 
who  is  to  keep  the  fame  and  be  anfwerabie'  for  it,  till  a  proper  con¬ 
veyance  to  Leith  or  Edinburgh  can  be  had.” 

Agreeably  to  thefe  inftru&lons  MefTrs.  Campbell  and  Craig  proceeded 
to  the  different  places  fpecified,  and  others  where  they  knew  or  were  in¬ 
formed  that  fair  fpecimens  of  Bear  or  Bigg  could  be  had,  and  purchafed 
■  the  following  quantities,  which  were  all  fecurely  put  up,  and  by  different 
conveyances  brought  to  Edinburgh,  under  the  lnfpedlion  either  of  thefe 
Gentlemen  themfelves  or  feme  of  the  Officers  of  Excife  in  whom  they 
could  fully  confide,  and  lodged  in  .the  Granaries  in  feparate  places  for  the 
purpofe. 
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By  this  moc,e  °f  porchafing,  packing  up,  and  conveying  the  different 
ipecies  of  grain,  we  apprehend  that  Parliament  and  your  Lcrrffhips  may 
rely  with  confidence  on  the  fairnefs  of  the  Specimens  that  were  made  ufe 
ot  in  thefe  Experiments.  No  precaution  was  omitted  by  the  Officers 
empiO)  ed,  to  procure  in  every  cafe  grain  of  the  precile  fpecies  pointed  out, 
in  luch  a  manner  as  to  obviate  all  danger  of  change  or  fubRitution.  And 
wc  have  every  reafon  to  believe  that  no  miftake  or  alteration  in  this  refp eft, 
of  the  flighted:  importance,  actually  took  place. 

W  e  have  only  to  add  in  regard  to  this,  that  thoug-h  at  firfl  the  Officers 
employed  were  direfted,  as  your  Lordfhips  will  find  by  the  inflruftions, 
to  confine  their  purchafes  to  grain  of  the  crop  1 804,  we  afterwards,  on 
larther  connderation,  took  eft  that  reftridtion,  ami  allowed  the  purchafes 
to  oe  made  or  grain  of  any  preceding  crop  alfo,  fliould  that  be  found  re - 
ouilite.  In  faft,  however,  the  only  grain  to  be  had  was  that  of  crop  1804  ; 

it  any  of  a  preceding  crop  was  introduced,  it  was  too  trifling  to  merit 
.attention.  0 
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-i.  (  The' Granaries  in  which  'the  different  fpecies  of  grain  were  lodged  at 

cJmmiSners  cf  Edinburgh  were  fitted  up  with  ieparate  diviiions,  in  which  each  particular 
<Ekc)(c,  Scotland,  to  pjrcj  was  depofited  lo  as  to  .prevent  any  one  being  blended  or  confounded 
th?^!1:c  with  another.  This  ieparation  .was  moft  Rr-i&ly  attended  to  during  the 

-w - -  whole  progrels  or  the  Experiments,  no  part  of  any  paicei  being  taken  out 

for  trial,  without  am  accurate  note  being. made  from  what  divifion  it  was 
drawn.  In  this  mode  the  accuracy  ot  the  Experiments,  in  regard  to  the 
kinds  of  grain  made  uie  of,  was,  we  apprehend,  complete] s  fccci.ed. 

After  thefe  preliminary  Reps  had  been  taken,  the  com  ie  ot  Lxpc»  irnems 
was  beaun.  ,  As  already  mentioned,  Drs.  Hope,  Coventry,  ana  Ihomfon, 
.had  the  diredtion  and  fuperintendeiace  of  the  various  operations.  We 
■  further  dire&ed  ‘Mr.  Grant,  General  Surveyor,  to  take  the  immediate 

man  a  cement  ot  the  bulineis  in  io  far -as  tue  revenue  v.  as  conceited,  and 

to  attend  the  meetings  ..  of  the  fuperintending  Committee,  to  give  every 
affiRance.m  his  power  on  thefe  occafions.  Proper  Officers  were  appointed 
to  attend  and  Purvey  during  the  whole  of  the  operations.  Profeflional 
men  of  known  ability  were  engaged,  for  conducting  the  .different  proceffes 
of  Malting,  Brewing,  and  DiRiiling. 

This  detail  of  our  proceedings  we  thought  it  right  to  lay  before  your 
Lordfhips,  for  fatisfying  your  Lordfhips  and  Parliament  ;  how  far  the 
Experiments,  of  which  the  remits  are  Rated  in  the  Report  herewith  trani- 
mitted,  can  he  relied  on,  io  far  as  regards  the  different  fpecies  ot  grain 
provided,  and  the  manner  in  which  the  operations  referred  to  were  in 
General  conducted  and  carried  through. 

°  We  beg  leave  juft  to  add,  that  Mr.  Grant  -being  at,  prefent  in  London  by 
orders  of  your  .Lordfhips,  will  he  ready  to  .attend  at  any  time  that  your 
Lordfliips  or  the  Committee  of  Parliament  may  defire  his  aiiiRance  ;  and 
.will  then  give  every  explanation  and  information  that  may  be  wifhed  upon 
.the.  iubjedl  of  the  Report,  or  any  of  the  particulars  connedted  with  it. 

We  have  the  honour  to  remain,  with  great  refpecl, 

My  Lords, 

Your  Lordfhips  moR  obedient 

. and  moR  faithful  humble  fervants, 

J.  Wharton, 
yo.  Stuart. 
bV  S to  dart. 

Rod  Graham. 


P.'S.  The  Report  is  contained  in  a  box  add  re  Red  to  their  Lordfhips, 
fent  bv  the  Mail  Coach,  being  too  large  for  PoR. 
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REPORT  of  the  Experiments  made,  hy  the 
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in  Scotland,  to  ascertain  the  relative  Qualities  of 
Malt  made  from  Barley  and  Scotch  Bigg. 
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on  Malt  of  Barley  in  Scotland 

on  Mal  t  of  Scotch  B  i  rr  c 

ot*  '  » 

Tl;e  Inhabitants- of  thofe  Counties  of  Scotland  in  which  Bi<™-  is  Dr!  „ 

CfjPP’  be!ng  or  Tra  tbat  tlm  orain  is  fo  much  inferior  to  Bar'e-  ‘that 
the  Duty  on  Malt  made  from  it  ought  to  be  confidently  lower  than  at  m’efe  t 
applied  to  Parliament  lor  an  adequate  reduaion.  ‘  P'tieiA, 

The  fubjeft  came  under  parliamentary  difcufiioh,  and  in  tune  i«oi  H,„ 
was  printed,  by  order  of  the  Houfe,  a  “  Renort.  from  the  r„J  ?J804  t,le,le 
“  to-committed  Report,  rdpeding  the  Rate^of  Duty  payable  Mai  1°"  “f 
from  Barley  and  Bigg-  of  the  growth  of  Scotland."  b  P  '  “  W  1  made 

Fiom  this  Report  it  appears,  that  the  Committee  were  of  opinion  “  Tb  it 
tliere  ought  to  be  a  dedu&on  from  the  Duties  impofed  in  1804  arid  f  , 
m  ravour  of  the  Scotcli  Bigg,  to  the  amount  of  one-third  thereof.”  ’ 

The  Lords  Connnifiioners  of  His  Maieftv’s  TVifurv  ^ 

recommendation  to  Parliament  on  the  fuhjeQ  of  the  dediLion  iuTedh'c  “ 
pc.hcnt  that  further  inquiries  IhOuld  be  made,  princtfly  wrtbJ  thflie^f 
a  cenammg  how  far  they  could  rely  upon  the  ftatementi  and  calculations  con- 
B  ned  ,n  the  Appendix  to  that  Report,  and  di reded  the  Honourable  Com- 
mi  Hi  oners  of  Excile  in  Scotland  to  caufe  fuitable  Experiments  to  be  made. 

The  ohjedl  of  thefe  is  fo  diftincHy  expreffed  in  the  letter  addreffed  to  +1M 
Board,  that  we  take  the  liberty  to  infert  it:  L  ie 

“  Gentlemen, 

fl  •  “  T1;e  Lords  Conimiffi oners  of  Ills  Majtfty’s  Treafury,  bavins  had  under 
tnen  conhccration  a  ‘  Report  from  the  Committee  on  the  re-committed  Report 
«  _ efI)e<^mg  the  Rate  of  Duty  payable  on  Malt  made  from  Barley  of  the 
growth  ot  England,  and  from  Barley  and  Bigg  of  the  growth  of  Scotland  ” 
to  the  Houfe  of  Commons  m  the  laft  fefiion  of  Parliament,  and  their  Lord*  Vos 
jiic  gmg  it  expedient  to  caufe  further  inquiries  to  he  made  into  the  correSs 
the  fta.ement  anti -calculations  m  the  Appendix  to  the  faid  Report  as  far  -s 
i elates  to  the  relative  quality  of  Malt  made  from  Barley  and  Bigl  refpe&ivelv 
premous  to  any  propofal  for  altering  of  Duties  now  payable  on  ife  fetter  beimi 
n}  lmfed  t0  the  contkleration  of  Parliament ;  I  am  commanded  by  their  Lord- 
fh ips,  to  tranfnnt  the  laid  Report,  with  the  Appendixes  annexed  to  you  and  t  • 
direa  you  to  cauie  fuch  further  feries  of  Experiments  to  he  made,  by  the  n  oft 
competent  perfons  that  can  be  lelected  for  this  purpofe,  and  under ‘your  own 

inTrenort  to  m^fo”’ T  ",ay-be  neCe!i'a,>’  to  enable  y°u  to  afeertain  diftindily, 

.  KP01^0  my  Bo  ids,  previous  to  the  next  meeting  of  Parliament  vour  nni 

mon  as  to  the  precile  proportion  of  which  the  quality  of  Malt  made  of  Bi«J il 

mfeiior  to  that  made  of  Barley,  as  well  for  the  purpofe  of  Diftillation,  as  foTthe 

purpoles  for  which  Malt  made  from  thefe  articles  reflectively  may  he  ufed. 

1  elh'e^t  hi  t  ‘tip  ivfr  °  t,,e  fttisfimtory  attainment  of  this  objea,  my  Lords 

ua  ,tie  ifc  •EXPAr,nHentS  H  made  fVo™  Ba'%  and  lligg  of  the  firlt 

ooo  ’  d  a‘  ,r0m  Ma  t  Produced  f'-om  thefe  grains  of  ordinary  and  infe- 
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rior  qualities,  it  being  tlic  intention  of  my  t.oids  to  lccommend  to  Pailiamcnt. 
to  lower  the  Duties  upon  Scotch  Bigg,  in  whatever  piopoition,  upon  the  aveiage 
refult  of  the  above  Experiments,  the  Malt  made  iioni  tins  giuiti  Until  appeal 
inferior  in  quality  to  that  made  from  Bailey. 

«  My  Lords  further  defire,  that  the  laid  Report  may  include  a  return  of  the 
number  of  quarters  of  Malt  made  from  Scotch  Bigg,  upon  which  Duty  has  been, 
paid  in  the  iaft  five  years,  diftinguifhing*  each  year,  and  alfo  to  iatisfy  them- 
felves,  bv  a  reference  to  perfons  converiant  with  this  bufinefs,  whether  Bigg 
converted  into  Malt,  can  in  any  and  every  flage  of  the  procefs  ot  malting,  and 
alfo  when  the  article  is  completely  malted,  be  diftinguiihed  by  infpection  from 
Malt  making  or  made  from  Barley. 


“  Treafury  Chambers,  “  I  am,  See. 

“  4th  Auguit  1804.  (Signer 

Having,  at  the  requeft  of  the  Honourable  Board  of  Excife,  undertaken  the 
inveftigation  fuggefted  by  the  Lords  Commiflioners  ol  the  Brealury,  and 
brought  it  to  a  conclufion,  we  now  beg  leave  to  p  re  lent  to  the  Board  our 
Report  upon  the  fubjedt. 

The  object  of  our  Experiments,  as  pointed  out  by  the  preceding  letter,  was 
to  afeertain  the  relative  values  of  the  two  fpecies  of  grain  when  malted,  in  order 
to  difeover  whether  the  Duty  on  Malt  from  Scotch  Bigg  lhould  be  reduced 
below  its  prefen t  rate,  and  if  fo  what  the  reduction  lhould  be. 

It  became  proper,  in  the  firft  place,  to  confuler  in  what  manner  the  relative 
value  of  Malt,  of  different  deferiptions,  could  be  belt  determined. 

Malt  is  not  an  article  of  direfi  confumption ;  it  is  employed  only  to  produce 
Beer  or  Ale  and  ardent  Spirits. 

Hen  ce  its  value,  at  leaf  as  an  article  of  taxation,  muft  be  confidered  as 
proportional  to  the  quantity  of  either  of  thefe  which  it  is  capable  of  yielding. 
We  had  therefore  no  choice  left.  The  operations  of  the  Brewery  and  Diftillery, 
were  thole  to  which  it  was  necefiary  to  have  recourfe. 

Unfortunately,  thefe  proceffcs  are  liable,  from  various  caufes,  to  confiderable 
uncertainty.  Neither  Ale  nor  Spirits  pre-exiit  in  Malt,  both  are  the  produce 
of  complicated  operations,  and  curious  inteftine  changes;  and  the  quantity 
obtained  is  often  as  much  a  criterion  of  the  fkill  and  attention  of  the  operator, 
as  of  the  quality  of  the  Malt.  This  circumftance  neeelfarily  occasions  uncer¬ 
tainty  in  the  refult  of  luch  inveftigations. 

The  nature  of  Beer  or  Ale  adds  to  the  difficulty  ;  for  it  polfeffes  no  tingle 
property  which  can  ferve  as  a  juft  meafure  of  the  value  of  Malt.  The  cafe,  in¬ 
deed,  is  different  with  ardent  Spirits,  in  which  the  quantity  of  Alcohol,  the 
fubftance  produced,  can  always  be  difeovered.  But  on  the  other  hand,  more 
complicated  operations  are  here  required,  fome  of  which  are  obfeure  and  of  an 
uncertain  nature. 

In  addition  to  thefe  fources  of  difficulty,  it  muft  be  obferved,  that  Malt  is 
not  always  of  the  fame  quality,  even  though  it  may  have  been  procured  from 
the  very"  fame  parcel  of  grain,  but  varies  in  its  goodnefs  according  to  the  fkill 
with  which  the  procefs  of  malting  has  been  conducted.  It  cannot,  theiefore, 
be  a  heady  ftandard  of  comparifon. 

Aware  of  thefe.  and  of  many  other  difficulties  which  we  had  to  encounter,  we 
could  only  hope  to  arrive  at  fatisfadtory  conclufions  by  varying  the  inveftiga¬ 
tion  as  much  as  poihble,  and  by  repeating  each  ftep  of  it  fo  frequently  as  to 
afford  a  general  refult,  not  fenfibiy  affedled  by  the  anomalies  of  individual 
Experiments.  Two  diftinft  modes  of  inveftigation  prefented  themfelves,  in 
the  procelfes  of  the  Brewhcufe  and  of  the  Diftillery  ;  and,  for  the  reafons  juft 
fated,  it  was  thought  advifableto  purfue  both. 

In  brewing  Ale,  Malt  is  indifpenfahle ;  but  when  the  object  is  to  procure 
Spirits,  either  raw  Grain  or  Malt  may  he  employed.  This  circumftance  was  laid 
hold  of  as  a  farther  means  of  varying  our  mode  of  inveftigation.  In  the 
Uiltillery  Procefs,  accordingly,  two  diftinCtfels  of  Experiments  were  inftituted; 
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in  the  one,  Malt  only  was  employed  ;  in  the  other*  the  greateft  part  of  the 
p  ain  was  unmalted.  Indeed,  by  availing  ourfelves  of  the  ufe  of  raw  oTain  we 
hoped  to  avoid  in  a  great  meal u re,  one  of  the  leading  caufes  of  uncertainty  ;  TSS 
namely,  tne  variable  relation  which  Malt  bears  to  raw  Grain.  It  is  a  oenerai  Scotch  Bigg, 
opinion  at  leaft,  that  the  Malt  of  different  Barleys  and  Biggs,  if  made  with 
eijiial  attention,  bear  nearly  the  fame  proportion  to  each  other  in  the  quantity 
of  fpirits  which  they  are  capable  of  producing,  as  the  raw  Grain  does.  How 
far  this  opinion  is  well  founded  will  appear  hereafter. 

lhat  Experiments  fimilar  to  thofe  in  which  we  have  been  eno-aoed  may  be 
entitled  to  confidence,  they  nmft  be  eonduded  upon  afcale  nearlyas  extenfive 
as  m  ordinary  manufactories.  It  is  needlefs  to  fay  that  the  Honourable  Board 
fully  awaie  of  this,  provided  Brewhoufes  and  a  Hiftillery,  and  en°’a°*ed  perfons 
of  flvill,  well  quaiified  to  manage  the  procelfes  according  to  the  ufual  manner 
It  is  equally  unneceffary  to  ftafe  to  the  Honourable ‘Board,  that  we  were 
f  urn i died  with  a  fufficient  ftock  of  grain  of  different  fpecies  and  qualities  :  that 
we  were  fupplied  with  all  the  requifite  inftruments,  and  that  we  had  the  per- 
fonal  attendance  of  as  many  levenue  officers  as  could  be  of  fer vice.  But  wc 
cannot  omit  this  opportunity  of  acknowledging  the  able  and  ready  affiftance  we 
deined  fiom  the  Gentleman  whom  the  Honourable  Commiffioners  directed  to 
attend  our  meetings,  and  on  whom  they  devolved  the  immediate  charge  of’ 
procuring  every  thing  requifite  for  the  inveftigation.  ° 

As  fuccefs  in  Brewing  and  Dialling  depends  fo  much  on  the  manner  in  which 
the  operations  are  conducted,  we  truii  we  i hail  meet  the  withes  of  the  Honour 
able  Board  in  laying  before  them  a  detail  (even  though,  at  times,  it  may  feem 
minute)  of  the  mode  of  procedure  which  was  followed.  We  the  more  willingly 
enter  into  the  detail  as  from  it  a  judgment  may  be  formed  of  the  attention  a&nd 
a^cuiacy  with  winch,  we  hope,  every  thing  lias  been  conducted. 

The  Report  is  divided  into  Four  Parts. 

The  Firft  gives  a  ffiort  account  of  the  Grain  : 

The  Second  defcrihes  the  Malting  Procefs,  and  its  Refults  : 

The  Third  comprehends  the  Experiments  in  the  Brewery  j 
And  the  Fourth,  thofe  in  the  Diftillery. 


I.  THE  RAW  GRAIN. 

Barley  and  Bigg  are  fpecies  of  Com  in  many  points  of  their  character 
nearly  allied.  Both,  however,  are  too  well  known  in  Great  Britain  to  require 
any  particular  defcription.  They  form  every  where  one  of  our  principal  crops 
hut  are  refpe&ively  adapted  for  different  fituations,  owing  to  a  diverfity  in  their 
habit,  which  is  extremely  convenient  in  agriculture.  Bigg,  viewed  as  a  fpecies 
(tor  ot  it,  as  well  as  Barley,  there  are  numerous  varieties)  is  the  more  hardy 
plant.  It  grows  more  rapidly,  and  in  general  ripens  ten  days  earlier  than 
Barley,  though  ufually  fown  more  than  a  week  or  ten  days  later. 

Barley  requires  not  only  more  heat,  but  a  better  foil  and  more  care  in  its 
cultivation  than  Bigg.  The  latter  is  heft  adapted  for  cold  and  high-lyino* 
•diitnets,  or  expoled  open  grounds,  being  much  lefs  apt  to  fhed  its  feed.  *  On 
thefe  and  other  accounts,  it  thrives  in  fituations  where  Barley  could  hardly  be 
railed,  at  leaft  where  it  could  not  he  cultivated  with  advantage.  Big«-  has 
been  raffed  for  time  immemorial  in  Scotland,  and  though  not  perhap'Timli- 
genous,  is  yet  perfectly  fui fed  to  the  climate;  hut  it  is  lcamely  ffixty  years 
imce  Barley  was  produced  in  Scotland  in  any  coiffiderable  quantity. 

Nothing  is  more  eafy  than  to  diftinguifh  Bigg  from  Barley  while  in  the  ffraw 
or  eai,  hut  when  both  are  th rallied  out,  it  is  a  much  more  difficult  matter  In 
general,  the  colour  of  Bigg  is  darker  than  that  of  Barley  ;  it  is  fmailer  in  fize 
inferior  in  weight,  its  hulk  is  thicker  and  fmoother,  and  the  flour  or  meal  which 
jt  is  generally  fuppofed  of  a  coarfer  quality.  But  thefe  differences  are 

liable  to  confiderahle  variations,  and,  in  fome  cafes,  the  two  grains  approach 
each  oilier  io  nearly,  that  much  practice  is  neceffary  to  diftinguifh  them  from 
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Report  cft  Ex— ri  cac^  other.  Indeed,  fevtfral  famples  of  Bigg,  while  under  Experiment,  were- 
mcr. ts'on” Mah 'made  repeatedly  confounded  with  Barley  by  perfons  of  confiderable  experience. 

from  Barley  and  _  ,  „  .  ,  ,  .  .  .  .  „  .r^i  .  r-  •?  i  .1  • 

Scotch  Bigg.  In  tlie  Experiments  to  be  detailed  in  this  Report,  Parley  ranee  both  m 

- - — - '  England  and  Scotland  was  tiled  ;  but  the  whole  of  the  Bigg  was  the  growth 

of  Scotland.  The  Experiments  were  required  to  be  made  upon  the  three  dit- 
ferent  kinds  of  each  grain,  known  in  commerce  by  the  names  of  heft,  middling , 
and  worft  qualities  ;  or  jirjl,  Jeco?id,  and  third  qualities.  The  whole  v>ras  the 
growth  of  1804. 


The  Englifh  Barley  feleCicd  was  the  produce  of  the  counties  of  Suffolk, 
Norfolk,  Kent,  and  Effex.  It  was  purchafed  in  Mark  Lane  by  a  gentleman 
fent  on  purpofe,  affifted  by  three  refpectable  Corn  Factors,  with  every  necelfary 
precaution  to  procure  the  very  heft  fain  pies ,  brought  down  by  fea  under  the 
charge  of  the  fame  gentleman,  and  lodged  in  proper  Granaries  in  Edinburgh. 
If  the  average  weight' be  lei’s  than  is  ufual  with  Englifh  Barley,  this  inferiority 
muft  be  aferibed  to  the  unfavourable  feafon,  and  not  to  any  want  of  care  in 
felebling  the  bell  famples  expofed  to  fale.* 


The  Scotch  Barley  -was  the  produce  of  the  counties  of  Haddington,  Edin¬ 
burgh,  Berwick,  Linlithgow,  Fife,  Perth,  and  Angus.  As  tlie  feafon  was  un¬ 
commonly  fine  in  Scotland,  and  the  crop  excellent,  we  may  confider  it  as 
affording  a  good  fpecimen  of  the  bell  Scotch  Barley. 


The  Bigg  was  from  the  counties  of  Dumfries,  Kirkcudbright,  Ayr,  Lanark, 
Perth,  Angus,  M earns,  and  Aberdeen.  To  prevent  miftakes,  it  was  purchafed 
in  the  ftraw,  th rallied  out,  and  brought  to  Edinburgh  with  the  proper  precau¬ 
tions.  It  affords  tlie  molt  favourable  fample  of  Scotch  Bigg,  as  the  crop  of 
this  grain  in  1804  was  in  every  refpect  excellent. 

As  it  is  no  uncommon  thing  in  feme  parts  of  Scotland,  to  fow  a  mixture  of 
Barley  and  Bigg  under  the  name  of  blended  Bear ,  it  became  necelfary  to 
afeertain  whether  any  of  tlie  fpecimens  fele&ed  for  Experiment  were  of  that 
kind.  For  this  purpofe,  a  portion  of  each  parcel  was  fown  in  the  month  of 
May  1805,  and  carefully  examined  in  Auguft  while  in  the  ear.  The  Englifh 
Barleys,  as  might  have  been  expected,  were  all  pure,  and  we  had  the  latisfac- 
tion  to  find,  that  none  of  the  Scotch  Barleys  contained  any  mixture  excepting 
two;  namely,  thefecond  and  third  qualities  of  Barley  from  the  county  of  Perth, 
which  contained  a  very  trifling  proportion,  not  amounting  to  an  eighth  of  the 
whole.  The  Biggs  were  all  equally  free  from  any  mixture  of  Barley  except 
two;  namely,  the  fecond  Dumfrieslhire  and  the  third  Kirkcudbright.  The  firft 
of  thefe  might  contain  about  a  fixth,  and  the  laft  about  a  third  of  Barley.  But 
thefe  proportions  are  not  Hated  as  exact,  being  eftimated  merely  by  the  eye  as 
the  grain  grew  in  tlie  field;  and  beficies,  no  allowance  was  made  for  the  acci¬ 
dental  mixture  produced  by  the  unequal  feathering  in  lowing  the  two  fpecies,  on 
immediately  adjoining  patches. 


*  It  is  well  known  that,  in  England,  the  Barley  crop  of  1S04  was  confiderably  under  the  average, 
while,  in  Scotland,  it  was  one  of  the  beft  ever  known.  This  is  fuppofed  to  have  been  occalioned 
by  a  fortnight  of  very  cold  weather  during  the  flowering  of  the  Englifh  Barley.  The  Scotch 
Barley  efcaped  this  fate,  becaufe  it  was  in  flower  later,  and  not  till  the  weather  had  become 
favourable.  Befides  tins  advantage,  the  weather,  at  the  period  immediately  previous  to  maturation, 
after  l'ome  favourable  fhowers,  became  fteadily  dry  and  warm,  which  powerfully  contributed  to 
“  fill’'  the  grain,  and  reader  it  plump  and  heavy. 


The 
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The  fallowing  Table  exhibits  the  weight  of  a  Winchefter  buffiel  ami  Linlith¬ 
gow  boll,  of  a-U  the  different  parcels  of  grain  procured  for  the  purpofe  of  Expe- 


go 

rime  at 


Weight  of  thfe 
Grain  ufed. 


T  A  B  L  E  I. — W  EIGHT  OF  GRAIN. 


E  N  G  L  I  S  H 

Weight  in  Pounds 

G  -I\  AIN: 

Avoirdupois. 

Firjl  Qualities. 

p‘  Bufhel. 

pr  Boll. 

Suffolk  - 

cin 

O 

Os 

CO 

Vi 

304.C98 

Norfolk  ... 

5°*375 

302.250 

Kent  -  -  -  - 

49.877 

299.262 

Average  -  - 

50.311 

301.866 

.  

SCOTCH 

grain. 

Haddisgton  -  - 

52.190 

3I3-I4° 

Edinburgh.  -  - 

52.164 

312.984 

Berwick  -  - 

52.062 

312.372 

LitiHchgow 

5 1.062 

306.372 

Fife  -  -  -  - 

5**539 

309.234 

Perth  -  -  - 

50.226 

301.356 

Angus  -  -  -  - 

49.312 

295.872 

Average  -  - 

51.222 

307.332 

BIGGS. 

Aberdeen  -  -  - 

48.741 

292.446 

Lanark  -  -  - 

48.560 

291.360 

Perth  .... 

48.586 

291.516 

Dum  files  - 

47>5°° 

285.000 

Average  -  - 

-m— —  "  1  •  >  — 

347 

j 

290.282  ; 

ENGLISH 
GRAIN: 
Second  Qualities. 


Norfolk 

Kent 

Suffolk 


Average 


Weight  in  rounds 
Avoirdupois. 


pr  Bulhel. 


50.570 

50.062 

49.250 


49.960 


Pr  Boil. 


303.420  j 

300,372 

295.500 


299.760 


SCOTCH 
G  R  A  I  N. 


Haddington  -  - 
Berwick  -  -  _ 

Edinburgh  -  _ 

Linlithgow 
Fife  -  -  -  _ 
Perth  -  -  -  - 
Angus  -  -  -  - 

Average  -  - 


52.265 

50.586 

50.031 

50.950 

48.703 

48.193 

47-179 


49.701 


3TM9° 

303.516 

300.186 

3  c  5  -  7  60 
292.218 
289.158 
283.074 


ENGLISH. 

CRAIN: 
’Third  Qualities. 


Norfolk 
Effex  - 
Effex  - 


Weight  in  Founds. 
Avoirdupois. 


pr  Bufhel. 


Average 


5  *-937 

48.414 

47.683 


49-344 


p!  Boll. 


31 1.622 
290.4  84 
286.098 


296.064 


SCOTCH 

grain. 


298.206 


BIGGS. 


Ayr  -  -  - 

VTearns  -  - 
Dumfries  -  - 

Angus  -  -  - 

Kirkcudbright 

Average  - 


47-953 
47.9 1 4; 

47.50a 
47.200 
:  47  •c3'1' 


2S7.438 

2S7.484 

o  1 

2S5.000J 
283.200 1 
282.186  i 


47-519 


285,1141 


Fife  -  -  - 
{Edinburgh 
Haddington  • 
Berwick  -  - 
Perth  - 
Angus  -  -  - 
Linlithgow  - 

Average  - 


49-754 

49.601 

48.987 

4S.S55 

47.836 

46.965 

46-375 


4s  339 


298.524 
297.606 
293.922 
293.130 
287.016 
281 .790 
278.250 


290.034 


BIGGS. 


Avr  -  _ 

J 

I 

Aberdeen  -  » 

Kirkcudbright 

Average  - 


47.290 

46.560 

44.722 


46,191 


283.74a 

279.360 

268.332 


277.!  46 


This  Table  was  conftruftecl- by  weighing-  each  parcel  of  Grain  at  the  time 
7s  "fed-  The  quantity  Experiment  was  eZ- 

hiUy  mctfuied  out  by  a  perion-aocuitomed  to  the  bnfinefs.  Three  VVinchc'icr 
liufheis  were:  immediately  weighed  in  the  malting'  proceffes  ;  and  the  weight 
'i^ned 111 1  the  1  able  is  the  average  of  thefe  three.  When  the  grain  was  ufed 
01  '  ri“1,l,ltl0,i’1  the  whole  of  it  was  weighed,  and  the  weight  of  a  bufhel  found 
by  dividing  the  whole  weight  by  the  number  of  bu/liels.  The  weight  of  a 
Linbthgow,  boll  was  taken  as  equal  to  that  of  fix  bufiiels.  The  mecedin..- 
liable  js1  Iiaote  to  error  from  two  lourees.  ‘  ° 

The  firft  is  the  difficulty  of  filling  a  bufhel  equally.  The-fhapc  of  that  mea- 
iuie  is  not  favourable  to  precifion;  and,  independently  of  that  difadvanta«re 
Ane  door  on  which  the  meting  is  performed,  is  known  to  make  fome  difference’ 
n  otw  it  Inland  mg  every  precaution  and  dexterity  in  the  meafurer  This 
terror  can  only  be  rendered  iniignificant,  by  taking  the  average  from  a  fufficient 
mimbei  of  buinels.  three,  the  number  choien  in  the  cafe  of  maltino-  nnv 
perhaps  appear  too  few;  but,  we  tru .ft,  from  the  attention  paid  to  all  dreum- 

itanc  es,  that .  tlie  weight*  aligned,  come  as  near  the  truth  as  is  neceifarv  for 
£0‘2.  r>  . 

x  practical 
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Scotch  Bsgg. 


v  o  t  of  »Ex  >eri  Pra<^ical  purpofes.  In  at  lea  ft  fixty  different  inftances,  forty  buftiels  of  grain 
nient°on0Maltimade  for  diftillation  were  weighed  by  four  bufliels  at  a  time.  Now,  upon  comparing 
from  Barley  and  the  weight  of  a  bulliel  found  in  tbefe  cafes,  by  ftriking  the  average  of  the  whole 
40.  with  that  which  would  have  refulted  from  being  fatisfied  with  any  four 
bufliels,  it  appears,  that  the  average  error,  in  the  laft  cafe,  would  not  have 
exceeded  x4o  th ;  and  that  the  greateft  error  was  never  more  than  ^th,  except 
where  fufticient  reafons  could  be  aftigned  for  a  greater  difference  from  the 
mixture  of  grain  of  unequal  weights.  We  think,  therefore,  that  the  average 
error,  refulting  from  inaccuracy  of  meafurement,  can  fcarcely  be  ftated  fo  high 
as  one  per  cent. 

The  fecond  caufe  of  error  is  not  fo  eafily  appreciated.  It  is  well  known  that 
new  Grain,  when  put  into  a  dry  granary,  generally  lofes  fome  weight,  in  confe- 
quence  of  the  exhalation  of  moifture.  This  diminution  of  weight  is  accom¬ 
panied  by  a  ftili  greater  diminution  of  bulk.  Ilcnce  it  happens,  that  a  bufhel  of 
old  Grain  generally  weighs  more  than  a  bufliel  of  the  fame  Grain  when  new. 
Now,  as  the  different  kinds  of  Grain  contained  in  the  preceding  Table  were  not 
weighed  all  at  one  time,  but  in  fucceftion,  when  they  were  to  be  ufed,  it  may 
be  fuppofed,  that  the  fame  relation  will  not  exift  betM'een  the  weights  of  each, 
as  if  they  had  been  all  weighed  at  one  and  the  fame  time. 

It  was  impoffible  to  guard  againft  this  fource  of  error,  without  falling  into 
others  that  would  have  been  much  more  formidable.  The  quantity  of  Grain 
ufed  was  too  great  to  be  meafured  by  one  man  in  any  reafonable  time;  and 
had  we  employed  different  perfons,  the  error  in  meafurement  muft  have  greatly 
exceeded  any  alteration  of  weight  by  the  progrefs  of  the  feafon.  But.  fuppofing 
that  the  whole  Grain  had  been  meafured  on  the  fame  day,  the  evil  would  not 
have  been  remedied  ;  for,  as  the  period  of  reaping,  the  various  parcels  differed 
according  to  the  county,  climate,  or  fituation  in  which  they  grew,  and  was, 
belides,  unknown  to  thofe  who  conduced  the  Experiment,  it  is  obvious  that, 
even  in  that  cafe,  all  of  them  would  not  have  been  weighed  at  the  fame  dillance 
of  time  from  that  period.  But  there  is  reafon  to  believe,  that,  when  Bariev  o 
Bigg  is  fully  ripe  before  it  is  cut  down,  and  has  been  left  a  fufticient  time  on 
l he  field,  the  Grain  which  it  yields  neither  loles  nor  gains  much  in  weight, 
though  kept  for  as  long  a  time  as  any  of  that  fubjedted  to  Experiment  was 
kept. 

'1  lie  following  Table,  in  which  the  very  fame  parcels  of  Barley  and  Bigg 
were  weighed  at  different  times,  will  give  us  fome  idea  of  what  the  amount  of 
the  change  of  weight,  by  the  progrefs  of  the  feafon,  may  be  reckoned,  in  the 
cafe  of  the  Grain  ufed  in  the  Experiments.  The  lhft  column  contains  the 
names  of  the  Grain  weighed;  the  fecond,  the  date  of  the  two  different  weigh¬ 
ings  of  each;  the  third,  the  weight  per  bufhel ;  and  the  Lift,  the  ratio  of  the 
weights,  fuppofing  the  fir  ft  weight  to  have  been  100. 


T  A  B  L  E.— II. 


G  R  A 

I 

N. 

Dates  of 

Weight  per 

Ratio  of 

Weig 

lung. 

Bufhel. 

Ditto. 

Norfolk  -  - 

i 

J  S05 

January  -  - 

24 

5°-3  7  5 

100.00 

Kent  -  -  - 

Auguft 

-  - 

3 

50.75° 

IOO.74 

- 

-  - 

i 

March 

-  -- 

28 

49-75 

ICO.OO 

Auguft 

-  - 

1 

50.67 

IOI.84 

Suffolk  -  - 

- 

-  - 

i 

April 

-  - 

24 

50.69 

100.00 

July  - 

-  - 

29 

50.83 

100.28 

Kent  -  - 

- 

-  - 

2 

March 

-  - 

26 

49-984 

100.00 

Auguft 

-  - 

24 

50.150 

100  33 

Suffolk  -  - 

• 

-  - 

2 

May  - 

-  - 

6 

48.845 

100.00 

Auguft 

-  - 

21 

49.250 

100.82 

Edi.iburgh  - 

- 

-  - 

I 

March 

-  - 

23 

52.167 

100.00 

July  - 

-  - 

26 

5 1.670 

99.05 

Lanark  Eigg 

- 

-  - 

- 

January 

-  - 

24 

48.562 

100.00 

Auguft 

- 

1 2 

48.960 

10c. 82 
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BARLEY  and  SCOTCH  BIGG. 

From  this  fable  it  appears,  that,  even  after  an  interval  of  fix  months,  the  2. 

lncreale  of  weight  hardly  ever  amounted  to  -r4o-th  part.  Lying  within  the  limits  Report  of  ExPerJ- 

wreT  J'  this  variation  might  be  aforibed  to  that  circumftance,  “Cl"'.?' 

Meie  it  not  that  the  Gram  louged  kept,  almod  uniformly  weighs  mod.  But  scotch  Bigg. 

we  trutt,  it  mu  ft  appear,  that  the  difference  is  too  fmall  to  occafion  any  material  V - - - 

error.  In  fome  of  the  following  Tables  indeed,  Grain  will  appear  under  the 
lame  name,  m  which  the  difference  of  weight  is  more  confiderable :  but  this 
circumftance  proceeds  from  two  caufes,  which  it  will  be  proper  to  mention. 

As  the  quantity  of  Grain  of  the  fame  denomination  brought  from  each 
county -was  confiderable,  it  muff  be  obvious,  that  the  whole  of  it  did  not  o-row 
in  the  fame  held.  On  the  contrary,  fmall  parcels  from  various  parts  of  the  Tame 
county  were  preferred,  as  being  likely  to  yield  a  better  average.  But  they 
differed  fomewhat  from  each  other  in  their  weight.  The  Table  niarked  No.  i 
contains  the  average  of  the  county,  while  the  fucceeding  give  the  weights  of 
the  parcels  ufed  for  the  particular  Experiments.  Hence,  thefe  weights  of  the 
Table  Cann0t  agree  cxa<%  either  with  each  other,  or  with  thofe  in  the  former 

Some  variation  in  the  weight  of  the  fame  Grain,  at  different  times  was  like- 
wife  occahoned  by  the  neceffity  of  cleaning  tlie  whole  for  the  Diftiilation 
Experiments,  by  paffing  each  parcel  through  the  fanners.  When  the  Grain  was 
about  to  be  malted  the  light  Grains  were  always  (ki mined  off,  and  fub tracked 
from  the  weight  of  the  deeped  corn,  under  the  name  of 'Jwmmins*,  which  treat 
ment  bi ought  each  parcel  nearly  to  the  fame  degree  of  cleannels.  Though  this 
operation  of  fwimimng  and  Humming  off  the  light  feeds,  could  not  be  pratf  [fed 
upon  the  raw  Grain  uTed  for  diftiilation  ;  yet,  as  fome  parcels  were  obvTcmflv 
)3etter  cleaned  than  otliers,  it  was  thought  requilite  to  bring  them  to  equality 
m  this  refpea  by  wmnowmg.  This  preparation,  which  of  neceffity  made  the 
lad  weighed  parcels  of  the  fame  Grain  appear  heavier  than  the  fh  ft  hi  i 
fome  influence  in  the  differences  which  occur  in  the  preceding  Table  (\o  o  \ 

When  allowance  is  made  for  it,  the  increafe  of  weight  which  tli  r°‘J 
fudamed  by  keeping,  will  be  dill  lefs  than  it  appears  from  that  Table  *  It  mav 

rial ly  aSain^the lefullf  Prefent  alt0Sether-  Without  ™te- 

The  following  Table  exhibits  the  average  weights  of  the  EmWiffi  A  ti 

■»  S  U*  Sw  fim  .si'pSJg 


TABLE  III.— AVERAGE  WEIGHT  of  the  GRAIN. 


grain. 

Weight 
per  Bufhel, 
in  Pounds 
Avoirdupois. 

Weight 
per  Boll, 
in  Pounds 
Avoirdupois. 

Weight 
per  Boll, 
in  Stones 
Scotch  Troy. 

I  ft  Englifh  -  -  -  .  . 

5O.31I 

301.866 

1 7-345 

2d  Englifh  -  -  -  _  _ 

49.960 

299.760 

17-224 

3d  Englifti  .  .  -  .  _ 

49-344 

296.064 

17.012 

Average  .... 

49.872 

299.230 

-  1 7- 1 93 

1  ft  Scotch  -  -  -  .  . 

51.222 

3°7-33  2 

17*660 

2d  Scotch  -  -  -  _  . 

49.701 

298.206 

>7-*35 

3d  Scotch  -  -  -  _  _ 

4S-339 

Z90.034. 

16.665 

Average  -  -  .  _ 

49754 

298.517 

1 7- 1 53 

1  ft  Bigg  ------ 

48-347 

290.082 

- - 

16.669 

zd  Bigg . 

47-5  ‘9 

>-* 

'■n 

00 

16.383 

3d  Bigg . 

46.191 

277.146 

15,926 

Average  -  -  _  - 

47- 3  5  2 

284.1 14 

16.326 

16 
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2. 

Report  oft  Experi¬ 
ments  on  Malt  made 
from  Karlay  and 
Scotch  Bigg. 


From  the  Table  it  appears,  that,  though  the  fir  ft  Scotch  Barley  was  the 
heavieft,  yet  the  average  of  the  whole  English  is  greater  than  that  of  the  whole 
Scotch,  indicating  a  greater  inferiority  of  the  fecond  and  third  qualities  of  the 
latter  than  of  the  former  Grain.  If  we  ftate  the  average  weight  of  the  Bigg  at 
1,000,  then  the  weight  of  the  different  Grains  tried,  will  be  as  follows,  viz. 


Weight 


TABLE  IV.— RAW  GRAIN. 


Weight 

SIZE. 

1 

s 

H  A  P  E 

GRAIN. 

\ 

Avoird 

upois. 

• 

’> 

Average 
Wei  gtit 
of 

a  Corn  in 
Grains 
Troy. 

Average 

Bulk 

of 

a  Corn  in 
Cubic 

Inches. 

Average 

Average 

Average 

ENGLISH. 

Per 

Bufhel. 

Per 

Boll. 

6 

0 

'■S 

*G 

V 

c n 

Length 

in 

Inches, 

Breadth 

in 

Inches. 

Thicknsfs 

in 

Inches. 

ift  Norfolk  -  <- 

5°-375 

302.250 

1. 290 

0.681 

0.00210 

c.346 

0.145 

0.112 

i  ft  Kent  -  -  - 

- 

49-?77 

299.262 

1.250 

0.662 

0.00209 

°-343 

0.142 

O.I08 

ift  Suffolk  -  -  - 

- 

50.6S3 

304.098 

- 

0.639 

-  “  - 

0-347 

0.150 

-  - 

id  Norfolk  -  - 

-■ 

50.570 

303.420 

I.272 

0.665 

0.00216 

0.344 

0.145 

0.  IIO 

id  Kent  ... 

- 

50.06s 

300.372 

1.290 

0.637 

-  -  - 

-  - 

0.143 

0.1 12 

id  Suffolk  -  -  - 

- 

49.250 

295. 5°° 

1.307 

0.601 

-  .  j. 

-  - 

0.140 

c.  108 

3d  Norfolk  *  -  - 

- 

5*-937 

311.622 

1.290 

0.648 

0.00198 

0.345 

0.14 1 

0.107 

3d  Effcx  -  -  - 

- 

47.GS3 

286.098 

1.291 

0.593 

• 

°-333 

0.139 

0.103 

Average  - 

- 

50.054 

300.327 

1.284 

0.640 

0.00208 

0.343 

0.143 

0.  ic8 

SCOTCH. 

ift  Haddingtou 

52.  I9O 

| 

313.140 

i-333 

0.7120 

O.CC2J1 

0,336. 

0.154 

0. 120 

1  ft  Edinburgh  -  - 

- 

52.164 

312.984 

1.290 

0.7056 

0.C02I7 

0.335 

0.149 

0. 1 16 

•ift  Berwick  -  - 

- 

52.062 

312.372 

1.307 

0.6571 

-  - 

-  - 

0.143 

0.1 1 1 

ift  Linlithgow  -  - 

- 

51.063 

306.372 

1.324 

0.7650 

'  0.00228 

0.373 

0,  LJO 

0.1 17 

id  Haddington  -  - 

- 

52.265 

313-59° 

i-333 

0.6900 

.  0.002 04 

0.346 

0*145 

*•  0.  Ill 

3d  Haddington  -  - 

- 

4S.937 

293,922 

1,250 

0.6570 

0.0C20S 

0.341 

0.144. 

0.108, 

3d  Linlithgow  -  - 

- 

46.375 

278.250 

1-333 

O.7COO 

- 

0-347 

0.139 

0. 106 

Average  - 

- 

50.729 

3°4-375 

■ 

1. 310 

•  • 

0.698 1 

C.C02I3 

. 

0.346 

0.146 

0.112 

BIGGS. 

j  ft  Lanark  -  -  - 

1 

48.560 

291.360 

1.250 

i 

0.541 

0.00710 

0.328 

0.133 

O.IO3 

ift  Perth  -  -  - 

- 

.j  48.586 

291.516 

1.227 

0.586 

O.OO189 

0.324 

0.136 

0.105 

ift  Dumfries  -  - 

- 

47-50° 

285.000 

1.246 

0.560 

,  0.00 177 

0.322 

0.136 

0.108 

21I  Kirkcudbright  - 

- 

47.031 

•! 

282. 18  6 

1.265 

0.558 

0.00174 

0.324 

0.139 

0.  ic6 

Average  - 

- 

47.919 

CO 

-vj  - 

GO 

Gi 

1.247 

j  0.561 

0.001 77 

0.324 

0.136 

0.105 

For  the  explanation  of  this  Table,  a  few  remarks  may  be  deemed  neceffarv. 
l.  The  fecond  column  exhibits  the  fpecific  gravity  of  each  kind  of  Grain.  This 
was  found  by  taking  a  given  weight  of  Barley,  50  grains  for  example,  and  put¬ 
ting  it  into  a  weighing-bottle  previoufly  filled  with  water,  and  exaifclly  balanced 
an  a  pair  of  fcates.  The  bottle,  weighed  again,  gave  the  weight  of  the  water 
difplaced  by  the  Barley,  The  original  weight  of  the  Barley,  divided  by  the 
weight  of  the  water  which  it  difplaced,  obvioufly  gives  the  fpecific  gravity. 
Little  dependence,  however,  can  be  put  on  the  precilion  of  this  column,  on 

account 
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w 

l 


Weight  of  Bigg  -  iooo.o 

Scotch  Barley  -  -  1050.7 

Englilh  Barley  -  -  1053.2 

Hence  it  appears,  that  the  Barley  was  about  5  per  cent,  heavier  than  the  Bigg. 
As  Grain  may  be  fuppofed  to  differ  in  other  particulars  befides  weight,  we  have 
thought  it  worth  while  to  infert  the  following  Table,  which  gives  a  view  of 
fuch  other  qualities  as  can  be  exhibited  numerically. 


z. 


Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bigg. 


TABLE  I V R  A  W  G  R  A I  N. 


equality  of 

SIZE. 

1 

4 

1  d 

X 

U-t 

c 

*-* 

To 

*£> 

£ 

GRAIN. 

Weight  of  a  Corn. 

Length. 

Ereadth. 

Thicknefs. 

Great  eft. 

es 

03 

Difference. 

Greateft. 

** 
f 'Z 
& 

X 

Difference. 

Greateft. 

* 

0 

J 

0 

QJ 

£ 

Greateft. 

e: 

cz 

O 

Difference. 

ENGLISH. 

.1 

0.6954 

0.6647 

0.0307 

0.387 

0.318 

0.069 

0.166 

0.128 

0.038 

0.125 

0.092 

0.033 

0.1 10 

ift  Norfolk. 

c.6775 

0.6410 

0.0365 

0.369 

0.287 

0.086 

0.160 

0. 1 16 

0.044 

0.125 

0.087 

0.038 

- 

aft  Kent. 

aft  Suffolk. 

0.696c 

0.694c 

0.047c 

0.384 

0.300 

0.084 

0.159 

0.126 

0.033 

0. 120 

0.096 

0.024 

-  - 

2d  Norfolk] 

-  - 

-  - 

-  - 

..  . 

-  - 

-  -  , 

0. 169 

O.  I  I9 

0.050 

0.132 

O.  IC2 

C.O3O 

-  - 

2d  Kent. 

-  - 

-  - 

-  - 

|  o-353 

0.301 

0.052 

0,1 54 

0.132 

0.022 

0. 1 16 

0.  IOO 

0.0:6 

«  c* 

2d  Suffolk. 

0.674c 

0.625  c 

0.0590 

1  0.362 

0.328 

0.034 

0.159 

0.  a  18 

0.041 

0.12  I 

C.083 

0.038 

- 

3d  Norfolk. 

0.6ozc 

0.583c 

O.OI9O 

0.369 

0.292 

0.077 

01 55 

0.  a  1 1 

0.044 

0.125 

O.089 

c.036 

-  . 

3d  Effex. 

0.C689 

,0.641.5 

c.0384 

j  0.370 

0.304 

0.067 

0.160 

O.  I  21 

0.038 

l 

1 0.123 

0.092 

O.O3O 

0. 1  10 

Average 

1 

p 

SCOTCH. 

0.7342 

0.6954 

0.0388 

0.3  68 

0.286 

0.082 

0.171 

0.  icy 

0.064 

O.  I  3  I 

0.089 

0.042 

0.123 

ift  Haddington. 

0.7204 

0.6906 

0.0298 

0.369 

O.3OO 

0.069 

0.162 

O.  I29 

0.033 

0. 127 

0.101 

0.026 

- 

ill  Edinburgh. 

G.29O 

0.071 

0.160 

O.  I24 

0.036 

0. 126 

0.087 

0.035 

-  - 

ift  Berwick. 

-  - 

-  - 

-  - 

0.426 

0.328 

0.098 

0.164 

0.130 

0.034 

0.130 

O.C94 

0.036 

- 

;ft  Linlithgow. 

0.7020 

0.6700 

0.0320 

c.380 

C.28S 

O.O92 

0.170 

O.  Ill 

0.059 

0.132 

0.072 

0.060 

- 

2d  Haddington. 

0.6790 

0.6260 

0.0530 

0.370 

0.308 

0.062 

°-I59 

O.II7 

0.042 

0.121 

0.085 

0.036 

-  - 

3d  Haddington. 

0. 120 

0.044 

0.130 

0.089 

0.041 

-■  - 

3d  Linlithgow. 

0.7089 

0.6705 

0.0384 

1 

o-379 

O.3OO 

0.079 

0.164 

0.119 

O.O44 

0.12S 

o.c88 

0.039 

0.123 

Average. 

BIGGS. 

0.5508 

0.5341 

0.0167 

0.378 

0.278 

O.  ICO 

0.152 

0.116 

0.036 

c.u8 

0.087 

0.031 

0.125 

aft  Lanark. 

0.6  .'42 

c.5668 

0.0478 

0.379 

0.274 

0.105 

0.167 

0.108 

C.C59 

0.130 

o.c86 

O.C44 

- 

ift  Perth. 

0.5875 

0.5268 

0.0607 

0.370 

0.267 

0.103 

0.160 

0.1 14 

0.046 

0.122 

0.088 

0.034 

- 

ift  Dumfries. 

0.5720 

0.5520 

0.02  00 

0.356 

0.280 

0.076 

0.155 

O.IIO 

0.045 

jo.IJQ 

I 

0.087 

O.C32 

1  -  - 

!  ' 

2d  Kirkcudbright. 

0.581a 

0.5449 

0.0363 

0.370 

0.274 

0.096 

0.158 

0.1 12 

0.046 

i  ■ 

j  0. 122 

0.087 

0.035 

1 0.125 

.  Average. 

account  of  the  difficulty  that  occurred  in  feparating  the  air-bubbles  from  the 
Barley-corns.  The  method  that  was  found  to  anfwer  heft,  was  to  weigh  out  the 
Barley,  plunge  it  for  a  few  moments  into  boiling  water,  then  to  pour  cold  water 
upon  it,  and  introduce  it  immediately  into  the  -weighing- bottle;  but  even  with 
every  care,  it  was  not  poffibie  to  avoid  all  anomalies.  For  this  reafon  it  was  not 
thought  worth  while  to  infert  the  fpecific.  gravity  of  every  parcel  of  Grain  fub- 
jedted  to  Experiment. 


202. 


E 


.2.  Next 
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t 


2.  2.  Next  to  the  weight  of  the -Grain,  the  mod  important  point  lcemsto  be  the 

R<pon  of  Expen-  the  Barley-corns.  Two  compartments  of  the  preceding  Table  are  de- 

nVrom°Bariey  and  2  \mted  to  this  particular.  The  fir  ft  of  thefe,  under  the  title  Jize,  comprehends 
scotch  Bigg.  two  columns,  one  of  which  gives  the  average  weight  of  a  (ingle  Barley-corn  in 


J 


•grains  tro)r,  and  the  other  its  bulk  in  parts  of  a  cubic  inch. 


To  obtain  the  fir  ft  column,  5,ooo,  and'fometimes  3,000  grains  of  troy  of  each 
kind  of  Barley  were  weighed  out,  and  the  number  of  Corns  in  each  was  care¬ 
fully  counted ;  all  the  very  few  accidental  feeds  of  Oats,  Wheat,  Peafe,  &c. 
.in  the  mixture  being  picked  out,  and  weighed  againlt  fucli  a  number  of  Barley¬ 
corns  as  were  requifite'  to  make  up  the  weight  of  Inch  extraneous  feeds,  which 
number  was  added  to  the  fum  total.  The  whole  weight,  divided  by  the  num¬ 
ber  of  Corns,  obvioufly  gives  the  weight  of  a  Tingle  Corn. 


The  fecond  column,  or  the  bulk  of  a  Corn,  was  eafdy  coriftru&ed  from  the 
weight  anil  fpecific  gravity.  Let  the  weight  of  a  cubic  inch  of  water  be  a, 
its  fpecific  gravity  l,  the  fpecific  gravity  of  the  Barley  b,  and  the  weight  of  a 
cubic  inch  of  it  x-,  then  we  have  l  :  b  : :  a  :  x,  &  x—a  b.  But  a  b  is  equivalent 
to  a  certain  number  of  Barley-corns,  the  reciprocal  of  which  number  is  obvi¬ 
oufly  the  bulk  of  a  Angle  Barley-corn  in  parts  of  a  cubic  inch.  As  this  column 
depends  entirely  upon  the  fpecific  gravity  of  the  Barley,  which,  for  the  reafons 
already  aftigned,  cannot  be  very  accurately  afeertained,  no  great  dependance  is 
to  be  put  upon  it  ;  but  it  may  be  confidered  as  an  approximation  to  truth. 

3.  The  fhape  of  a  Barley-corn  approaches  that  of  two  flattened  truncated 
cones  applied  bate  to  bafe.  The  average  length  is  rather  more  than  4-  of  an 
inch.  As  the  fhape  of  the  feed  is  fomewhat  flat,  it  is  obvious  that  it  has  two 
crofs  diameters,  one  of  which  is  longer  than  the  other.  The  greater  of  thefe 
two,  for  the  fake  of  diftindtion,  may  be  called  the  breadth,  and  the  lmaller  the 
thicknefs.  To  know  the  lliape,  therefore,  it  is  only  neceffary  to  know  the 
length,  breadth,  and  thicknefs,  with  fome  precifion.  This  is  given  in  the  fourth 
compartment  of  the  preceding  Table,  under  three  refpective  columns.  Thefe 
columns  were  filled  up  in  the  following  manner: 


Twenty  feeds  of  each  kind  of  Grain  were  feledted  and  put  into  the  fcale  of 
a  balance,  and  in  the  other  fcale  were  put  their  average  weight,  eftimated  from 
the  average  weight  of  a  Angle  feed.  If  the  20  were  heavier  than  the  average 
weight,  lbine  of  the  Jargeft  were  picked  out,  and  as  many  fmaller  added  ;  and 
this  was  perfrfted  in  till  the  equilibrium  was  rendered  complete.  If  they  were 
lighter  than  the  average  weight,  the  fmallefl  were  picked  out,  and  the  equili¬ 
brium  obtained  by  fubfti tilting  larger  ones.  The  average  length,  breadth,  and 
thicknefs  of  thefe  20  feeds,  were  confidered  as  affording  a  pretty  juft  average  ot 
the  whole.  Each  of  them  was  carefully  meafured  in  each  dimenfion,  to  the 
thoufandth  part  of  an  inch.,  by  an  inftrument  made  on  purpofc,  and  the  average 
of  each  dimenfion  i truck. 


The  inftrument  ufed  confiftcrl  of  two  brafs  rulers  fixed  upon  a  brafs  plate, 
meeting  together  at  one  extremity,  but  at  the  other  halt  an  inch  cliftan t  from 
each  other,  and  of  courfe  forming  the  two  (ides  of  a  triangle.  The  length  of 
the  riders  from  the  apex  to  the  bafe  of  the  triangle,  was  fuch  as  to  admit  them  to 
he  divided  into  500  equal  parts,  which  were  numbered  regularly  from  the  apex 
to  the  bafe,  l,  2,  3,  4,  5,  &c.  to  500,  which  laft  number  was  at  the  extremity  of 
the  rulers  fartheft  fronrthe  apex.  It  is  obvious  that  the  diftanee  between  the 
two  rulers,  at  each  of  thefe  divifions,  was  juft  as  many  thoufandth  parts  of  an 
inch  as  were  denoted  by  the  number  attached  to  the  divifion.  Hence,  by 
gently  pufiiing  a  Barley-corn  up  between  the  rulers  till  it  was  ftopped,  its 
length,  breadth,  or  thicknefs  was  refpe&ively  indicated.  Nothing  was  more 
eafy  than  to  meafure  the  breadth  and  thicknefs  of  a  Barley-corn  with  this 
inftrument,  with  all  the  requifite  exactnefs  :  but  the  length  was  not  fufceptible 
of  the  fame  precifion  ;  for  as  there  remains,  at  both  extremities,  lefs  or  more  of 
the  empty  hulk,  and  as  this  portion  differs  in  different  Corns,  the  length  varies 
accordingly  unlefs  it  be  removed  ;  but  to  remove  it  with  precifion  is  extremely 
difficult,  tf  not  impoffible.  After  various  trials,  we  fucceeded  bed  in  getting 
conftant  refults  by  giving  each  Corn  a  gentle' fqueeze,  holding  it  lengthways 
between  the  finger  and  thumb.;  but  we  do  not  confider  the  lengths  as  afeer¬ 
tained  with  accuracy,  though,  when  taken  this  way,  they  approximate  confi- 

clerably 
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derably  to  it.  It  was  not  thought  neceffary  to  give  the  di  mentions  of  every 
kind  of  Grain,  as  the  variations  were  inconfiderable  ;  but  a  fufticient  number 
of  examples  have  been  fele&ed. 

4.  Equality  of  fize  is  confidered  as  one  of  the  molt  valuable  qualities  in  Grain, 
efpecially  when  intended  for  malting.  On  the  other  hand,  the  more  unequal 
Grain  is,  in  this  relpeft,  fo  much  the  worfe  it  is  fuppofed  to  he.  The  fifth  head 
of  the  preceding  Table  is  intended  to  give  fome  notion  of  the  degree  in  which 
the  Grain  fubjc&ed  to  Experiment  poifeffed  this  defirahle  quality,  "it  confifts  of 
four  columns  ;  the  fir  ft,  titled  weight  of  aCorn;  the  feco  nd,  length  ;  the  third, 
breadth ;  and  the  fourth,  tkick?iefs.  Each  of  -thele  is  again  fubdivided  into 
three  columns,  titled  refpc&ively,' greate/'t,  leaf ,  and  difference.  Thefe  columns 
were  conftrudled  in  the  following  manner : 


2. 

Report  of  Experi¬ 
ments  on  Malt  made 
from  Bailey  and 
Scotch  Bigg. 


It  Iras  been  already  obferved,  that  the  average  weight  of  aCorn  was  eftimated 
by  weighing  5,000  grains  troy.  This  was  done  at  ten  different  times,  500 
grains  troy  being  weighed  each  time.  From  each -of  thefe  weighings,  the  ave¬ 
rage  weight  of  one  Corn  was  eftimated  by -counting  the  numbers  in  500  grains. 
The  number  inferted  in  the  column,  marked^*  (of  the  Table)  was- obtained  by 
'linking  the  average  of  the  whole  ten.  Now  the  average  weight  of  aCorn  dif¬ 
fered  fomewhat  in  the  different  trials.  The  column,  marked  weight  of  a  Corn , 
gives  the  greatef ,  or  leaf ,  average  obtained,  and  the  difference  between  them. 
The  other  columns  give  the  greatef,  and  leaf ,  length ,  breadth,  an d  thicknef, 
in  any  of  the  20  feeds  that  were  mealiired,  with  the  amount  of  the  difference. 


From  this  account  it  is  obvious,  tlmt  under  the  head  of  inequality  of  fize,  it 
was  not  an  ohjed  to  af certain  the  greateit  and  the  fmalleft  Barley-corns  that 
occurred  m  any  parcel,  (a  piece  of  information  which,  if  attained,  could  have 
afforded  little  or  no  information)  but  rather  the  greateit  and  fmalleft  fizes  which 
commonly  occurred. 

It  has  been  affirmed  by  many  perfons,  that  the  quality  of  Barley  is  very 
much  affected  by  the  foil  on  which,  it  is  raifed,  and  that  the  foil  alfeCts  it,  by 
communicating  a  greater  or  fmaller  portion  of  earthy  and  laline  matters.  It 
was  Brought  worth  while  to  put  this  notion,  that  the  quantity  of  earthy  matter 
varied  with  the  foil,  to  the  teft  of  Experiment.  For  this  purpofe,  three  fpeci- 
niens  were  feleCled,  railed  in  very  different  parts  of  Great  Britain,  namely,  Firfl 
Norfolk  Barley,  Firf  Edinburgh  Barley,  and  Firf  Aberdeen  Bigg.  The 
lame  weight  of  each  of  thefe  was  burned,  with  the  proper  precautions,  to  a 
white  ajh.  The  weight -of  this  afh  was  fo  very  nearly  the  fame  in  each  of  the 
three  trials,  that  the  difference  may  be  fafely  aferibed  to  unavoidable  errors,  to 
which  Experiments  of  that  nature  are  expoled.  In  each  cafe,  the  ajh  amounted, 
very  nearly,  to  TVth  of  the  weight  of  the  Grain  from  which  it  was  procured. 
Thefe  afhes  were  fuhjefted  to  a  chemical  analyfis :  the  conftituents  were  the 
Tame  very  nearly,  and  may  be  ftated,  in  round  numbers,  as  follows 

About  T  felica,  tinged  with  iron 
4-  phofphate  of  lime 
Tphofphate  of  potafh 


N 


i 


The  refult  of  thefe  trials  is  not  favourable  to  the  notion,  that  the  earthy  and 
Taline  parts  of  Bailey  are  liable  to  variation  from  the  foil  in  which  it  grows. 

Such  are  the  properties  of  the  different  kinds  of  Grain  which  were  fubje&ed 
'to  the  procefies  of  malting,  brewing,  and  diftillation,  in  order  to  afeertain  their 
refpe&ive  values.  Let  us  now  proceed  to  give  an  account  of  each  of  -thefe 
proceftes  in  fucceflion. 
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2. 


Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bis:g. 

\ _  : _ x 


I.  The  Steep. 


II.  THE  MALT. 


AS  the 
the  value 


primary  object  of  the  whole  inveftigation,  was  a  comparifon  between 
of  Malt  made  from  different  kinds  of  Grain,  and  as  this  depends,  in 


as  no  fewer  than  ?6  different  parcels  of  Grain  were  malted  during  the  courie 
of  the  Experiments,  all  of  which  were  examined  with  minute  attention. 

The  procefs  of  malting  confifts  in  inducing  Grain  to  germinate,  and  flopping 
theprogrefs  of  vegetation  after  it  has  proceeded  to  a  due  length,  by  expofing 
the  Malt  to  heat.  Grain  can  lie  made  to  yield  both  ale  and  fpirits  without 
being  malted  ;  but  the  liquors  fo  produced  are  of  inferior  quality  ;  the  ale  efpe- 
cially,  though  not  deficient  in  tranfparency,  has  atafte  which  renders  itexceed- 
inglv  difagreeable.  As  the  flavour  of  fpirits  is  not  of  fo  much  confequence  as 
their  (Length,  the  Difti Her  frequently  ules  raw  Grain  5  but  the  excellence  of 
ale,  depending  upon  its  fine  flavour,  the  Brewer  is  under  the  neceffity  of  having 
recourfe  to  Malt. 

The  whole  procefs  of  malting  may  be  divided  into  four  ftages; 

I.  The  Grain  is  fie eped  in  water. 

II.  It  is  placed  in  a  heap  called  the  couch. 

III.  It  is  fpread  thin  upon  the  malt-floor,  and  regularly  turned  feveral  times  a 
day. 

IV.  It  is  dried  upon  the  kiln. 

I.  The  Maltfters  have  a  kind  of  fquare  chamber,  generally  at  one  extremity  of 
their  barn,  lined  with  ftone  or  lead,  and  ufually  funk  below  the  level  of  the  floor. 
This  chamber  they  fill  with  water  to  the  proper  height,  and  then  let  down,  or 
throw  into  it,  the  Grain  to  be  malted.  Here  it  muff  remain  covered  with  water 
for  a  period  (as  regulated  bylaw)  of  not  lets  than  40  hours. 


When  the  Grain  is  thrown  into  the  “  fteep,'  it  is  diredfly  ftirred  about  and 
levelled,  to  allow  the  Excifeman  to  afeertain  its  quantity.  The  heavy  Grain 
finks  to  the  bottom,  while  the  refufe  and  light  feeds  fwim  upon  the  fuiface,  and 
are  ufually  fkimmed  off  to  lave  Duty. 

The  time  which  different  Malfters  allow  the  Grain  to  remain  in  the  “  fteep,” 
varies  confiderably.  They  feem  to  be  regulated  not  fo  much  by  any  determinate 
plan,  as  by  cuftom,  or  perhaps,  in  fome  cafes,  by  caprice.  Scotch  Maltfters,  in 
general,  give  their  Barley  much  more  of  the  fteep  than  the  Englilh,  who  fre¬ 
quently  juft  make  out  the  legal  time.  In  our  Experiments,  tlie  time  varied 
from  40  hours  to  1 1 8,  according  to  the  feafon,  the  kind  of  Grain,  and  the 
fancy  of  the  Maltman.  The  rule  ufually  followed,  is  to  let  the  Barley  remain 
till  it  is  fo  foft,  that  its  ends  can  be  fqueezed  together  between  tlie  fingers. 
The  time  neceffary  to  produce  this  foftnefs,  differs  confiderably  in  different  fpe- 
cimens.  New  Barley  requires  to  be  fteeped  longer  than  old,  and  Bigg  requires 
much  lefs  tim.e  than  Barley.  Some  Maltmen  change  tlie  water  once  or  twice 
while  the  Grain  is  in  the  fteep,  others  not  at  all ;  nor  has  any  material  difference 
been  obferved  in  the  Malt,  which  ever  plan  is  followed. 

Changes  in  the  steep.  Three  remarkable  circumftances  occur  while  the  Grain  is  in  the  fteep.  1.  The 

water  takes  different  fubftances  from  the  Grain,  difl'olvcs  them,  and  carries  them 
off*.  2.  The  Grain  gradually  imbibes  water,  lwells  in  confequence,  and  increafes 
in  bulk.  3.  A  quantity  of  the  air  called  carbonic  acid  gas,  is  formed  and 

emitted. 


i.  Matter  carried  off  1.  In  lefs  than  24  hours  after  the  commencement  of  the  fteeping,  the  water 
by  the  water.  gradually  acquires  a  yellow  or  brown  colour,  and  likewife  the  peculiar  fmell 
and  tafte  which  ftraw  imparts  to  that  liquid.  If  this  M’atcr  be  evaporated  to 
drynefs,  it  leaves  behind  it  a  blackilh  brown  refidue  of  a  difagreeable  bitter  tafte. 
This  is  the  matter  taken  up  from  the  Grain.  A  particular  account  of  its  nature 
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and  properties  would  be  foreign  to  t lie  prefent  inveftigation.  Suffice  it  to  fay, 
that  a  part  of  it  is  analogous  to  the  fubftance  called  extractive  by  Chemifts,  but 
that  it, alfo  contains  other  bodies,  and  that  the  fait  called  nitrate  of  fo da,  is 
always  prefent.  The  matter  taken  up  by  the  water,  appears  to  proceed  from  the 
buffi  of  the  Grain,  rather  than  the  kernel;  for  if  the  huffi  be  removed,  the 
water  takes  up  fcarcely  any  thing,  and  does  not  acquire  the  high  colour  com¬ 
municated  by  the  entire  Grain.  The  quantity  of  this  matter  varies  confi- 
derabiv  in  different  parcels  of  Grain  ;  but  it  is  feldom  lefs  than  -i-i^th  of  the 
weight  of  the  Grain  beeped,  and  leldom  exceeds  -fo-th  0f  that  weight.  Bigg 
always  gives  a  much  higher  colour,  and  a  greater  quantity  of  matter  to  water 
than  Bailey,  owing,  we  prefume,  to  its  having  a  greater  proportion  of  huffi,  and 
a  darker  colour. 
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from  Barley  and 
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<2.  The  Grain  begins  very  fpeedily  to  imbibe  water.  It  is  fenfihly  incrcafed 
in  bulk,  after  it  lias  been  a  few  hours  in  the  fteep.  This  augmentation  of  bulk 
continues  to  advance  pretty  regularly  till  it  has  reached  its  maximum.  It  is 
afeertained  by  the  incieafe  of  the  depth  of  the  barley,  meafured  by  the  gauging 

rod.  ’ 


Grain  imbibes  water. 


The  quantity  of  fwell  is  in  fome  degree  regulated  by  the  time  of  fteeping ; 
but  it  depends  alfo  on  the  nature  of  the  Grain,  and,  of  courfe,  varies  much  even 
where  the  time  is  the  fame.  The  greateft  fwell  obferved  in  the  pro  cedes  under 
our  infpe&ion,  was  nearly  38  per  cent,  and  the  fmalleft  9f  per  cent,  that  is  to 
fay,  100  bufhels  of  Grain  in  the  one  cafe,  were  increafed  by  fteeping  to  138, 
in  the  other  to  ioqf.  The  fwell  of  the  Englilh  Barley  was  greater  than  that 
of  the  Scotch  ;  and  the  fwell  of  Barley  is  ufually  greater  than  that  of  Bigg. 
In  our  trials,  tire  average  fwell  of  100  buihels  of 


Englilh  Barley  was  to  i24.  5  or  Jth  nearly. 
Scotch  Barley  -  -  -  121.  5  -  ith. 

Bigg  -  -  -  -  -  -117-6  -  4-jth. 


The  greateft  fwell  from  100  in  Englilh  Barley  was  to  is8-* 

Scotch  Barley  -  -  126 

Bigg  -----  123. 

The  lean  from  loo  in -Engliili  Barley,  to  116 

Scotch  Barley  -  115 

Bigg  -  -  -  -  109 


The  time  of  deeping  in  tbefe  laft  inftances  was  ffiort,  only  52  hours  for 
Barley  and  40  for  Bigg;  the  malting  having  been  coiidudled  by  an  Englilh 
maltfier,  as  pra&ifed  in  England,  if  thefe  be  excluded,  then  the  minimum 
fwell,  in  all  the  other  cafes,  is  from  100,  in  . 

Englilh  Barley,  to  -  121 

Scotch  Barley  -  -  119 

Bigg  -  -  -  -  -  112 

The  quantity  of  water  imbibed  by  the  Grain  is  ftill  greater  than  what  is  in¬ 
dicated  by  the  fwell,  nor  docs  it  feem  to  be  proportional  to  the  fwell.  The 
greateft  quantity  imbibed  in  our  proceffies  was  62  per  cent,  and  the  leaft  36. 
That  is  to  fay,  100  pounds  of  Barley,  when  firft  taken  out  of  the  fteep,  beim>- 
dried,  or  wiped  with  a  cloth  fo  as  not  to  wet  the  fingers,  will,  in  the  firft  cafe 
weigh  162  pounds,  and  in  the  fecond,  136  pounds.  Barley  appears  to  imbibe 
more  water  than  Bigg,  and  in  our  trials  the  Englilh  Barley  imbibed  more 
water  than  the  Scotch. 

The  average  iucreafc  of  weight  from  100,  was, 


in  Englilh  l^arlfey,  to  -  -  -  -  -  -  153 

in. Scotch  Barley,  to  ------  145 

in  Bigg,  to  ---------  ]4i 

The  greateft,  in  Engliili  Barley,  to  -  162 

Scotch  Barley,  to  -  -  152 

Bigg,  to . 147 


*  The  cittern  in  which  this 


gauge  was  taken,  was  fo  wide  that  precilion  could  not  be  obtained. 
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Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 

Scotch  Bigg. 

\ _ _  _ _ ) 


The  leaft  in  Englifli  Parley,  to  -  - 

Scotch  Barley,  to  -  - 

Bigg,  to  -----  - 

Thefe  laft  were  malted  by  an  Englifli  man, 
of  deep. 


-  -  144 

-  -  138 

-  -  1S8 

and  the  Grain  had  got  a  minimum 

o 


In  the  fame  kind  of  Grain,  the  worft  quality,  or  the  weakeft  Corn,  undergoes 
the  greateft  increafe  of  weight  by  deeping.  Thus  it  was  the  Eftex  3d  of  the 
Englifli  that  increafed  to  162  ;  the  Eaft  Lothian  3d.  that  increafed  to  132:  and 
thcl'e  were,  perhaps,  the  worft  of  all  thofe  on  which  the  companion  was  made. 
It  is  not  eafy  to  compare  the  Big-g,  as  in  moft  of  the  trials  in  which  the  increafe 
of  weight  was  examined,  that  Grain  was  decidedly  overfteeped. 


If  the  fpccific  gravity  of  the  Grain  he  taken  juft  after  it  has  come  out  of  the 
deep,  it  will  he  found  confiderably  lefs  than  in  the  dry  Grain,  owing  obvioufly 
to  the  fwell  or  abforption  of  water.  Some  notion  may  be  formed  of  this  change 
by  the  following  Table,  exhibiting  the  fpecilic  gravity  of  different  forts  of  Bai  ley 
and  Bigg,  both  in  the  date  of  raw  Grain,  and  when  juft  oat  of  the  deep. 


TABLE  V. 


G  R  A  I  N. 

Specific 

Gravity 

Raw. 

Specific  Gravity 

out  of 

Steep. 

Weight  after 
keeping  the  raw 
Grain  being  ioo. 

Bulk  after 

fieeping  the  raw 

Grain  being  roo. 

Diminution 

of 

Specific  Gravity. 

EiTex  ----- 

3 

I.290 

I.2I9 

162 

130 

0.071 

Kent  ----- 

i 

I.250 

1.216 

*54 

1 25 

rr> 

0 

d 

Norfolk  -  -  -  - 

3 

1.290 

1.223 

154 

1 22 

0 

6 

ON 

Eait  Lothian  -  -  - 

2 

i-333 

1212 

146 

122 

0.12  1 

Lanark  Bigg  -  -  - 

I 

1.250 

I.I2I 

H7 

1 1 1 

0.129 

Mid  Lothian  -  -  - 

I 

1.290 

1.262 

144 

123 

O.O48 

Kirkcudbright  Bigg  - 

2 

1.265 

r.i/6 

142 

1  *5 

O.G89 

Eall  Lothian  -  -  - 

I 

1-333 

1.194 

140 

izr 

O.I39 

Perth  Bigg  -  -  - 

I 

1.227 

l  .2 1 2 

*39 

I*  7 

O.OIJ 

Too  great  reliance,  however,  ought  not  to  be  placed  on  this  Table,  on  account 
of  the  difficulty  of  taking  the  fpecilic  gravity  of  dry  Barley  with  accuracy,  and 
of  drying  it,  when  taken  out  of  the  deep,  to  the  fame  degree  in  all  cafes  ;  yet 
we  fee  from  it,  that  the  fwell  in  Bailey  is  greateft,  when  the  increafe  of  weight 
is  greateft ;  but  that  the  fame  rule  does  not  hold  in  Bigg.  Hence  the  water 
absorbed  muft  be  in  a  more  condenfed  ftate,  or  the  vacuities  greater  in  Bigg 
than  in  Barley.  As  to  the  fpecific  gravity,  it  would  be  hazardous  to  draw  any 
other  conchilion,  than  that  it  is  diminiflied  in  all  cafes  by  fteeping.  When  Grain 
lias  imbibed  a  quantity  of  water,  the  bulk  of  it  is  lefs  than  that  of  the  Grain 
and  of  the  water  taken  feparately.  This  is  proved  by  a  fadt  to  which  there  was 
no  exception  in  a  great  variety  of  trials.  If  a  quantity  of  Barley  be  put  into 
a  glafs  veffel  ending  in  a  narrow  graduated  tube,  and  the  veffel  filled  with  water, 
after  an  interval  of  24  hours,  the  water  will  be  found  to  have  fubfided  a  little, 
fo  that  an  additional  quantity  is  requifite  to  bring  it  to  the  fame  height  again  in 
the  tube.  In  thefe  trials,  care  was  always  taken  to  prevent  any  error  that  might 
arife  from  the  efcape  of  air-bubbles. 

If  Bariev  taken  out  of  the  deep  be  expofed  to  the  open  air,  it  lofes  all  the 
additional"  weight  in  about  io  days;  but  the  diminution  does  not  flop  here ; 
for  the  Grain  becomes  gradually  lighter  than  at  ftrft. 

To  form  fome  notion  of  this,  960  grains  troy  of  Barley  were  fteeped  in  water 
for  48  hours,  and  9flo  grains  of  the  fame  Barley  were  heated  on  a  fteam  bath 
for  the  fame  period.  This  was  done  in  April. 
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The  fteeped  grain  weighed  - 
The  dried  -------- 

In  ten  days,  the  fteeped  grain  weighed 
The. dried  -  -  - 
In  a  month,  the  fteeped  grain  weighed 
The  dried  -  -  -  - 

In  two  months  the  fteeped  grain  weighed 
The  dried  - 


1298,  having  gained 
840,  having  loft  - 
968,  having  loft  - 
907,  having  gained 
926,  loft  - 

909,  gained 

901,  Toft  - 

921,  gained 


338  grains. 
120  d°. 

330  d°. 

67  d\ 

372  d®. 

69  d°. 

397  d°. 

81  d°. 
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Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bigg. 
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This  change  of  weight  will  be  better  underftood  by  the  folknvingTables  : 


1.  The  Grain  fteeped. 

Original  weight  ------  100 

Weight  when  taken  out  of  the  fteep  1 35 
D°  expofed  to  the  air  for  10  days  100.8 
D*  after  a  month  -----  90.4! 

D°  after  two  months  -  -  -  -  93.3! 


2.  The  Grain  dried. 
Original  weight  -  -  -  - 

Weight  when  newly  dried 
D°  after  ten  days  expofure  to^ 
the  air  -----  3 

D°  after  a  month  -  -  -  - 

D°  after  two  months  -  -  - 


100 

87.5 

94.5 

94.7 

95.9 


o,  It  is  not  eafy  to  eftimate  the  quantity  of  carbonic  acid  evolved  during  the  Carbonic  acid  gaa 
■fteep  ing  of  Grain,  though  it  is  certainly  conftderablc.  A  great  part  of  it  rc-  emitted, 
mains  in  the  fteep  water.  Hence  that  liquid  renders  lime-water  turbid,  and 
yields  gas  when  boiled.  A  great  portion  of  this  gas  lies  entangled  among  the 
Grain,  and  is  not  extricated  till  the  latter  is  removed.  From  fome  trials,  made 
with  a  fmall  portion  ot  Barley  fteeped  in  glafs  cylinders,  we  conclude  that  Grain, 
fteeped  the  ufual  time,  emits,  on  an  average,  about  W-o^th  part  of  its  weight  of 
this  gas.  But  this  eftimate  is  not  to  be  confidered  as  precife,  having  been°madc 
only  on  one  kind  ot  Grain.  The  emifliou  of  thi$  gas  continues  for  fome  time 
after  the  Grain  is  expofed  to  the  air.  This  circumftanee  explains,  in  fome  mea- 
iure,  why  a  Barley-corn,  when  expofed  to  the  air  after  being  fteeped,  becomes  fo 
much  lighter  than  it  was  when  in  the  ftate  of  raw  Grain.  If  new  fteeped  Bar¬ 
ley  be  thrown  up  into  a  cylinder  filled  with  mercury,  and  inverted  in  a  bafon 
with  mercury,  it  emits  about  twice  its  bulk  of  that  gas.  If  continued  in  this 
fituation,  the  Giain  is  killed  and  acquires  a  cheely  finell,  but  neither  moulds 
nor  putrifies. 

Such  are  the  changes  which  take  place  while  the  Grain  continues  in  the 
“  fteep.” 


.  After  the  Grain  has  been  drained,  many  Maltmen  let  an  additional  quan¬ 
tity  of  water  flow  into  the  ciftern,  and  immediately  draw  it  oft' again,  in  order 
t°  wafli  the  Barley,  and  remove  a  (limy  matter  which  ufually  appears  in  warm 
weather.  *1  he  Grain  is  then  thrown  out  of  the  fteep  upon  the  floor,  where  it  is 
carefully  formed  into  a  rectangular  heap  about  lG  inches  deep,  called  the  couch . 
In  this  ftate  it  commonly  continues  for  26  hours.  \  he  form  is  made  as  regular 
as  poftible,  to  enable  the  Excifeman  to  afeertain  the  quantity  ;  for  it  is  by  the 
hulk  of  the  couch  that  the  Malt  Duty  is  ufually  levied.  The  Barley  in  the 
couch  always  occupies  more  fpace  than  before;  the  weight  of  the  Grain  pre¬ 
venting  the  fwell,  in  fome  meafure,  from  reaching  its  full  extent  in  the  ciftem. 
The  increafc  of  bulk,  however,  in  the  couch  diminifljes  in  proportion  as  the 
quantity  ol  Grain  increafes  :  In  very  fmall  quantities,  the  difference  is  enormous. 
To  give  an  example  ;  three  cubic  inches  of  Barley,  put  into  a  cylindrical  glafs 
velfel  graduated  to  tenths  of  an  inch,  were  covered  with  water,  and  allowed  to 
remain  for  96  hours.  'lhe  fwell  was  only  0.3  of  an  inch  or  TVth  of  the  whole  ; 
but  upon  turning  the  cylinder  upfide  clown,  fo  as  to  fhake  the  Barley  to  the 
other  end,  it  now  occupied  the  bulk  of  4.2  cubic  inches,  indicating  a  fwell  of 
more  than  -3-:  at  the  fame  time  0.2  inches  of  air  feparated.  In  this  cafe,  the 
fwell  of  the  Grain  was  tripled,  merely  by  moving  it  from  one  place  to  another. 
In  experiments,  however,  conducted  on  a  large  fcale,  theincreafe  produced  by 
this  caufe  is  much  lels.  Indeed,  the  bulk  of  the  Grain  in  the  fteep,  as  afeer- 
tained  by  the  gauging  rod,  fometimes,  though  feklom,  exceeds  the  bulk  in 
the  couch ;  but  we  are  difpofed  to  aferibe  this  variation  to  errors  unavoidable  in 
gauging,  and  not  to  any  diminution  of  bulk  occalioned  bv  throwing  the 
Grain  out  of  the  fteep. 


II.  The  Couch. 


Suppoftng 
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2.  .  Suppofmg  the  bulk  of  the  raw  Grain  put  into  the  fteep  to  be  ioo,  the  greateft 

ir^'n^ron^Kit^ade  bulk  in  the  couch  in  our  trials  was  138,  the  leaft  110.6,  the  general  average 

from  Barley  and  121.6. 

Scotch  Bigg. 

v  I _ /  Exciicmen  always  take  the  bcj}  gauge,  as  they  term  it,  either  in  the  couch  or 

fteep, 


T  A  BEE  VI. 


GRAIN. 

SCOTCH. 

.  - . —  -  i 

Original 

Bulk 

of 

Grain. 

Bulk 

by 

beft 

Gauge. 

iff  QUALITIES. 

Berwick  and  Haddington  - 

IOO 

1 19.8 

Haddington  ----- 

IOO 

I  21.0 

Haddington  ----- 

ICO 

I2I.0 

Linlithgow  ----- 

IOO 

►H 

1— * 

CO 

>4 

Perth  ------ 

ICO 

1 27*3 

Fife  ------- 

IOO 

,25'3 

Angus  -  -  -  - 

IOO 

123.8 

Edinburgh  ----- 

IOO 

123.8 

-  Edinburgh  ----- 

100 

1 16.; 

Average  -  -  - 

IOO 

1 19.1 

2d  QUALITIES.  . 

Berwick  and  Haddington  - 

IOO 

1 19.. 

Haddington  ----- 

IOO 

125.; 

Perth . -  - 

IOO 

1 14. 

Fife  ------- 

IOO 

1 1 9.1 

Average  ----- 

100 

119. 

GRAIN, 
ift  QUALITIES. 


ENGLISH. 


Norfolk 

Norfolk- 

l 

Kent 
Kent 
Suffolk 
Suffolk  - 


Average  - 


Original 

Bulk 

of  '  . 

Grain.  ' 

■Bulk,  by 
belt  Gauge, 

in  Steep 

■or  Couch. 

Froduce 

in 

Halt. 

Malt 

charged 

Duty. 

< 

Difference 

per 

Cent. 

IOO  . 

123.O 

109.5 

9S.4 

IOO 

121.5 

104.5 

97.2 

100 

128  0 

I  I  1.2 

IO2.4 

IOO 

II9.7 

I06.3 

95.8 

IOO 

I23.7 

10 1.6 

98.6 

IOO 

I  l6.8 

100.8 

93-4 

100 

122. 1 

105.6 

97.6 

8 

2d  QUALITIES. 

Norfolk  ----- 

Norfolk  ----- 

,  Suffolk  ----- 

Kent  ------ 

Kent  ------ 

■Average  -  - 


ioo 

ioo 

ioo 

IOO 

IOO 


IOO 


129.6 
122.0 

1 37-9 

133.2 

125.6 


109.2 

103.9 

107.6 

109.2 

*05-3 


129.6 


107.0 


*°3-7 

97.6 

109.5 

106.5 
100.4 


104.4 


026 


3d  QUALITIES. 

Norfolk  ------ 

ICO 

1 28.2 

106.4 

102.5 

Norfolk . 

IOO 

1 27.1 

104.5 

1 01. 6 

Effex . 

100 

1 34-5 

106.5 

107.6 

Effex  ------- 

100 

126.3 

105.8 

101.0 

1 

l 

l 

1 

1 

1 

1 

* 

ui 

IOO 

128.0 

102.1 

102.4 

Effex  ------- 

IOO 

120.5 

97.6 

96.4 

Average . 

IOO 

127.4 

103.4 

101.9 

1.9 


3d  QUALITIES. 

Berwick  - 
Haddington  - 
Linlithgow  -  -  -  - 

Linlithgow  -  -  - 

Fife . 

Angus  -  -  -  -  - 

Average  -  - 


100 

IOO 

IOO 

IOO 

ICO 

IOO 


”5 

120 
113 
12  1 
117 
120 


IOO 


118 
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eep,  that  is  to  fay,  the  gauge,  which  gives  the  greateft  bulk  of  grain  in  bufhels.  2. 

hey  fub tract  one-fifth  from  the  bulk  thus  found,  confider  the  number  obtained  mems°^n°MEXperI" 


s  equal  to  the  quantity  of  clean  Malt  produced,  and  charge  the  duty  accord-  "’froaBnH^Vn 
lgly.  The  following  Table,  conducted  from  our  trials,  will  fhew  how  far  the  Scotch  Bigg, 
ccuracy  of  this  method  may  be  depended  on.  1 - — 


TABLE  VI. 


Produce 

Malt 

Differenc 

in 

charged 

per 

Malt. 

Duty. 

Cent. 

100.6 

95.8 

109.4 

96.8 

103. 1 

96  8 

106.2 

94.9 

I02.4 

i©i.  8 

I O0. 1 

100.2 

103.6 

100.6 

i 

93.6 

99.0 

102.7 

93-3 

102  9 

97.6 

>  5-5 

IOO.9 

93-5 

IO3.2 

100.6 

96.9 

9»-3 

94.O 

95.6 

98.7 

95  7 

3 

98.2 

92.1 

ici.6 

! 

96.0 

92-3  , 

90.8 

93-4 

96.8 

91.5 

94.O  ! 

01. 1 

96.6 

96-3 

94-4 

1.9 

'C 

GRAIN. 

BIGGS. 

Original 

Bulk 

of 

Grain. 

Bulk 

by 

beft 

Gauge. 

Produce 

of 

Malt. 

Malt 

charged 

Duty. 

Difference 

per 

Cent. 

ill  QJJALITI  ES. 

Dumfries  -  -  _  _  . 

IOO 

1 

I  12.0 

97.6 

89.6 

Dumfries  . 

IOO 

132.8 

97-9 

106.2 

Lanark 

IOO 

121.6 

1033 

9^-3 

Perth . 

IOO 

120.9 

102.9 

957 

Perth 

IOO 

1 20.7 

99.1 

95-5 

Perth  . 

IOO 

1 1  2.8 

97-4 

00 

vp 

Aberdeen  -  -  -  .  _ 

100 

,27’3 

100.7 

101.8 

Aberdeen  -  _  .  _ 

IOO 

125.6 

99  9 

100.5 

Aberdeen  . 

IOO 

114.5 

94.1 

91.6 

Aberdeen 

1  IOO  . 

124 

98.7 

99.2 

Averao-e  ----- 

O 

;  100 

III. 2 

99.1 

97.0 

2.1 

2d  (QUALITIES. 

Kirkcudbright  -  -  -  - 

IOO 

I  *9*5 

ior.2 

95.6 

Ayr  ------- 

IOO 

1 14.2 

101 .1 

9*3 

Angus  ------ 

IOO 

127.4 

96.8 

101.9 

Angus  ------ 

IOO 

121.6 

94-5 

97.2 

Mearns  ------ 

IOO 

121.3 

96.5 

97.0 

Average  ----- 

IOO 

120.5 

98.1 

96.6 

*•5 

3d  QJJALITIES. 

Kirkcudbright  -  .'-  -  - 

IOO 

1 10.6 

94-5 

88.4 

Aberdeen  ----- 

100 

123.1 

105.0 

98.4 

Average  -  -  -  - 

IOO 

116.8 

997 

» 

i 

93-4 

6.3 

. 

02. 


G 


- 
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z. 

Report  of  Exv>eri- 
nifuts  on  M  .It'  made 
fi  urrt  Ea  !t  v  and 
Scotch  Bmg. 

v_  . _  _ _ J 


I'll.  The  Floor. 


Changes  on  the 
Floor. 


I.  The  Sweating. 


From  this  Table  it  appears,  that  the  quantity  of  Malt  charged  with  Duty 
according  to  the  p relent  regulation,  is,  generally,  under  the  real  produce, 
though,  in  fome  calcs,  it  exceeds  it  a  little..  The  average  of  the  preceding1 
Table  gives  as  a  refill  t*  that  the  Malt  fo  charged  with  Duty,  is  about  31  per 
cent,  below  the  actual  produce. 

While  the  Grain  is  in  the  couch,  the  moifture  gradually  exhales,  and  the  tem¬ 
perature  begins  to  increafe,  at  fir  It  very  (lowly,  and  almolt  imperceptibly  ;  hut, 
at  laft,  with  great  rapidity,  unlefs  checked.  During  the  26  hours,  however, 
that  it  lies  untouched,  it  Seldom  gets  more  than  2°  or  3°  above  the  heat  of  the 
barn.  In  general,  the  difference  becomes  fooner  perceptible,  when  the  tempera¬ 
ture  of  the  barn  is  low,  as  at  40°,  than  when  it  is  50°  or  higher. 

This  evolution  of  heat  is  probably  fimilar  to  what  happens  when  moift  hay 
is  hacked,  and  is  owing  to  a  fimilar  caufe.  It  is  accompanied  by  the  absorp¬ 
tion  of  oxygen  gas  from  the  air.  This  abforption  is  not  very  rapid ;  and  it 
foon  ceafes'  altogether,  unlefs  the  air  be  renewed,  and  the  carbonic  acid  gas, 
which  the  grain  continues  to  give  out,  be  diffipated.  For  Grain  enclofed  in  a 
glafs  veffel,  ceafes  to  vegetate  in  a  very  lliort  time,  unlefs  the  air  be  renewed. 

III.  To  check  the  too  rapid  progrefs  of  temperature,  and  alfo  to  expofe  the 
whole  of  the  Grain  equally  to  the  influence -of  the  air,  the  Maltman  turns  it 
over,  and  at  the  fame  time  fpreads  it  thinner  upon  the  floor.  At  lirft,  the  depth 
is  dimini  died  only  a  very  little  ;  but  the  Malt  is  at  laft  brought  to  the  thicknefs 
of  3  or  4  inches.  Every  part  of  it  is  kept  at  as  equal  a  thicknefs  as  poffible, 
and  turned  over  regularly  twice,  thrice,  or  four  times  a  day,  or  oftener  accord¬ 
ing  to  circumftances :  the  object  being  to  keep  the  heat  as  nearly  as  poffible  at 
the  fame  degree.  This  treatment  continues  for  ten  days  or  a  fortnight,  or  till 
the  Grain  is  lufficientlv  malted. 


While  the  Malt  is  on  the  floor,  a  variety  of  interefting  changes  happen, 
i.  The  Grain,  at  a  certain  period,  becomes  morft  and  exhales  at  the  fame  time 
•an  agreeable  odour.  2.  Soon  after  this  period,  the  roots  begin  to  make  their 
appearance.  3.  The  plamula,  future  J?em,  or  acrojpire,  begins  to  fwell,  and 
gradually  advances  under  the  hufk  from  the  lame  end  of  the  feed  where  the 
roots  are  obferved  to  fpring,  till  it  reaches  the  other  extremity.  4.  The  kernel 
becomes  drier,  friable,  opake,  white,  and  fweet-tafted.  5.  Each  grain  of  Corn 
lofesa  certain  portion  of  its  weight. — The  whole  fee  ret  of  malting  depends  upon 
the  proper  regulations  of  thetb  changes.  This  is  done  chiefly  bv,  o.  Keeping 
the  temperature  as  equal  as  poffible;  which,  again,  depends  on,  7.  The  time 
and  number  of  the  turnings.  It  will  be  neceffarv  to  take  a  lliort  view  of  each 
of  thefe  particulars,  in  order  to  form  precife  notions  of  the  nature  of  malting. 


1.  After  the  Grain  has  been  eaft  out  of  the  fteep  and  put  into  the  couch,  it 
gradually  becomes  dry  externally,  the  moifture  that  adhered  being  either  dif¬ 
fipated,  or  abforbed.  The  temperature  in  the  meantime  gradually  rites,  and 
in  about  96  hours,  will  ufually  be  found  to  have  increafed  about  10  degrees. 
This  rife  of  temperature  in  the  heap,  depends  in  tome  meaiure  011  the  Kate  of  the 
atmolphere.  If  the  air  has  become  colder  lince  the  period  of  cafting ,  the  Malt 
does  not  become  fo  warm  as  it  would  other  wife  do  ;  while,  011  the  other  hand,, 
if  the  air  has  become  milder,  the  temperature  of  the  Malt  experiences  a  corre- 
fponding  increafe.  Ten  degrees  may  be  ftated  as  nearly  the  medium  of  the  dif¬ 
ferent  txperiments.  The  fmalleft  rile  obierved  was  3°,  the  greateft  1  y° ;  the  motl 
common  from. 8°  to  12®.  It  mult  be  obferved  however,  that  the  rife  of  tempe¬ 
rature  depends  greatly  upon  the  choice  of  the  Maltfter,  who  can  check  it  at 
pleafure,  by  turning  over  the  Grain  and  fpreading  it  thinner  upon  the  floor. 


About  96  hours  after  “  cafting,-”  the  Grain  which  had  become  feemingly  quite 
dry  on  the  furface  of  the  bulks,  turns  again  fo  moift,  that  it  will  wet  the  hand 
if  we  -thru  ft  it  into  the  malting  heap,  'the  appearance  of  this  moifture,  which 
happens  regularly'  after  the  Mate  has  been  fome  days  on  the  floor,  is  called 
fivcat'mg  by  the  Malfters  :  it  continues  for  one  day  or  two,  and  then  difappears. 
During  its  continuance  a  pretty  ftrong  odour  is  exhaled,  rather  agreeable,  and 
not  unlike  that  of  apples. .  If  at  this  period,  a  portion  of  the  Malt  be  diftilled 
in  a  fteam  bath,  a  little  fpirits  will  be  found  in  the  liquid  which  comes  over. 
They  may  be  made  more  apparent  by  mixing  this  liquid  with  fulpUuric  acid, 
and  diftiiliiiir  a  fecund  time. 


Unlefs 
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*  Uhlefs  tRe  Malt  be  turned  pret'tly  frequently,  as  Toon  as  thefweatino-  comes 
on,  the  temperature  increafes  with  great  rapidity.  In  one  cafe,  the  turning  was 
omitted  for  about  14  hours,  and  the  temperature  was  obferved  as  hmh  a's  80° 
rIhc  following  Table  will  fliew  the  heat  of  various  parcels  of  Malt  at  the  time 
of  catting,  and  when  the  fweating  commenced. 


Report  of  Experi¬ 
ments  on  Malt  made 
from  BarJey  and 
Scotch  lbgg. 

V. -  - / 


TABLE  VII. 


GRAIN  MALTED. 

Temperature 

at 

Calling. 

Temperature 

at 

Sweacing. 

Increafe 

of 

|  Temperat. 

1 

Change  of 
Temperature 
in  Barn. 

Malt. 

Barn. 

Malt. 

Barn. 

I 

1 

Increafe. 

Diminution. 

Norfolk . 

ixT. 

4°° 

CO 

0 

O 

OO 

-b. 

OO 

to 

O 

00 

I  o° 

Kent  -  -  -  - 

ill 

49 

5° 

54 

46 

5 

4 

Norfolk  -  -  -  - 

zd 

45 

45 

57 

45 

12 

O 

0 

Kent 

2d 

44 

45 

52 

46 

s 

I 

Norfolk  -  -  -  - 

3d 

47 

47 

57 

46 

10 

- 

1 

EfTex  ------ 

3d 

48 

45 

55 

47 

7 

2 

Haddington  -  -  -  - 

- 

42 

41 

47 

32 

5 

9 

Edinburgh  -  -  -  - 

.it 

51 

62 

5° 

1 1 

1 

Linlithgow  -  -  -  - 

5° 

49 

60 

5i 

10 

2 

Haddington  -  -  -  - 

2d 

44 

43 

54 

43 

10 

° 

0 

Haddington  -  -  -  - 

3d 

5° 

5 1 

64 

51 

H 

0 

0 

Lanark  Bigg  -  -  - 

- 

43 

- 

55 

37 

12 

Aberdeen  Bigg  -  - 

- 

55 

55 

62 

53 

7 

i-  - 

2 

Perth  Bigg  -  -  -  - 

- 

54 

46 

60 

54 

6 

8 

Angus  Bigg  -  -  - 

- 

51 

52 

62 

57 

1 1 

5 

Kirkcudbright  Bigg  - 

• 

45 

47 

1 

j 

57 

45 

I  2 

• 

2 

2.  It  is  juft  about  the  time  of  the  fweating  that  the  roots  begin  to  rnitie  their  .  . 

Which’ feaChVat  fmf"  Wl'ite  Prominence  at  tile  bottom  of  the  the  radicle”' 

lc  ’  'vhlchloon  divides  ltfelf  into  three  rootlets,  and  at  laft  into  four  five  or  mings* 

even  feven.  I  hole  roots  are,  at  firft,  very  foft  and  tender;  but,  in  a  few  days 
they  begin  to  wither  and  to  acquire  hardnefs.  Many  of  them  are  broken  off 
f  uling  the  turning  ot  the  Malt,  and,  in  that  cafe,  new  roots  generally  fucceed 
them,  at  lead  m  the  earlieft  ftages  of  the  procefs  of  malting. 

When  the  radicles  have  divided  themfelves  into  three  roots,  and  have  ac- 
qmied  fome  length  (which  ufually  happens  in  one,  two,  or  three  days  after  their 
appearance,  according  to  circumftances)  the  apple-like  fmell  goes  off  and  is  fuc- 
crned  by  another  not  unlike  that  of  the  common  ri/Jh,  when  newly  pulled 
4 , 8  lnidI  contlllues  during  the  whole  time  that  the  Malt  is  on  the  floor :  unlefs 
lc  JC  overpowered  by  a  peculiar  mouldy  fmell,  which  happens  only  when  the 

tlVeTrdf  h  iant  c.01lt4,n.s  ds  incapable  of  germinating  ;  or  when  a  part  of 
wort  bCen  bmi  ed’  durmo  tlie  turning,  from  the  carelefsnefs  of  the 


Af  Cllgt1’  milT!ber’  and  pi'ogrefs  of  the  roots  called  " comminvs"  by  the 
i  efs5  vary  much  according  to  circumftances.  It  is  well  known  that,  when 
15a i ley  is  iown  in  a  good  foil,  of  a  proper  texture,  the  roots  continue  moderately 

a,nd  tne  chtci  ettbrL  vegetation  i’eems  to  be  directed  to  the  advance- 
untof  the  item;  but,  in  loofe  ground,  the  former  ihoot  out  to  a  greater 
-ngth,  and  the  latter  makes  a  leis  rapid  progrefs.  In  malting  again,  the  roots 
have  a  much  greater  tendency  to  lengtUthan  even  in  the  pocift  or  moft 
open  toils.  Accordingly,  if  allowed  to  take  their  courfe  on  the  maltiixr  floor 

in  a  mom,  warm  heap,  they  grow  to  a  great  length  ;  in  fome  cats,  not  left 
tiun  two  or  three  inches. 

The 
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The  prime  obieft  of  the  Maltfter  is  to  check  this  inordinate  length,  and  this 

made  he  accomplices  by  frequently  turning  over  the  Malt.  By  fuch  treatment,  its 

from  Bariev  and  temperature  is  kept  uniform,  and  the  moifture  is  equally  exhaled.  Iheieis, 
•  Scotch  1%.  -  1  •  '•  ■  ’  •••"  •  ■'  .r  u„ha„™  tl,,. 


however,  a  confiderable  difference  in  the  practice  ot  Maltfters  in  this-  relpeCl. 
Some  allow  the  roots  to  get  to  7-3ths  of  an  inch  long;  others  never  Midi  to 
fee  them  above  half  that  length.  As  the  roots  are  afterwards  feparated  from 
the  Malt  and  thrown  away,  and  as  their  length  does  not  contribute  to  the 
progrefs  of  malting,  the  latter  method  feems  preferable. 

In  Big°\  the  roots  are  commonly  fewer  than  in  Barley,  lhe  numbei  in  the 
former  is  ufually  between  three  and  lix,  whereas  in  Barley  they  commonly 
amount  to  between  four  and  feven.  But  as  the  precife  number  depends  upon 
a  variety  of  circumftances,  which  it.  is  impofiible  to  appreciate  beforehand, 
this  minute,  and  perhaps  not  very  couftant  difference,  would  foim  a  deceitful 
mark  of  diftinction  between  Bigg  and  Barley. 


j.  The  piumuia  or  3.  The  fourth  or  fifth  day  from  the  “  calling, ’  and  about  a  day  after  the 
acroipsre.  fo  routing  of  the  roots,  the  rudiment  of  the  future  Jtem  may  be  feen  to  lengthen. 

It  rifes  from  the  fame  extremity  with  the  root,  and  advancing  within  the  hulk, 
at  laft  if! lies  from  the  oppofite  end  of  the  feed,  and  affumes  the  form  ot  a  gieen 
blade  of  grafs.  But  the  pfocefs  of  malting  is  brought  to  a  conclufion  fome 
time  before  the  ftem  has  made  fo  much  progrefs  as  to  burft  the  hufk.  This 
rudiment  of  the  ftem  is  called  by  Botanifts  plumula,  but  Maltfters  give  it  the 
name  of:;  acrofpire. 


4.  Changes  in  the 
ftate  of  the  kernel. 


The  progrefs  of  the  acrofpire  is,  at  firft,  very  rapid,  like  that  of  the  roots. 
Bv  the  eighth  day  after  “  cafting,”  it  will  have  ufually  reached  rather  more 
than  one-half  the  length  of  the  Grain.  But  after  this  time,  its  progrefs  becomes 
much  more  flow,  fo  that  frequently  another  week  elapfes,  or  even  more,  before 
it  has  made  its  way  to  near  the  (foil  of  the  feed,  when  it  is  underftood  to  be 
proper  to  finifh  the  malting  ;  were  the  Malt  allowed  to  lie  longer  on  the  flooi, 
the  progrefs  of  the  acrofpire  becomes  again  rapid,  fo  that  it  loon  pufhes  its  way 
out  of  the  hufk  and  puts  on  a  leafy  appearance.  When  Grain  is  in  the  earth, 
the  progrefs  of  the  acrofpire  is  much  more  uniform  and  rapid.  In  that  cafe, 
the  fupply  of  nourifbment  is  abundant  and  conftant,  whereas,  on  the  Malt 
floor,  the  very  contrary  is  the  cafe. 


4.  As  the  acrofpire  ftioots  along  the  Grain,  the  appearance  of  the  kernel,  or 
mealy  part  of  the  Corn,  undergoes  a  confiderable  change.  \  he  glutinous  and 
mucilaginous  matter,  which  perhaps  bind  together  the  ftar ch\  paitnlis,  is  taken 
up  amfremoved.  The  colour  becomes  white,  and  the  texture  fo  loofe  that  the 
kernel  crumbles  to  powder  between  the  fingers.  This  change  is  progreffive,  it 
beo'ins  at  that  end  of  the  feed  where  the  roots  are,  and  gradually  proceeds  on¬ 
ward  to  the  other  extremity  ;  fo  that  one  portion  of  the  kernel  often  appears  in 
a  friable  ftate,  while  the  other  ftill  retains  the  appearance  of  raw  Barley.  It  is 
the  common  opinion  of  Maltfters,  that  this  change  of  the  Grain  always  keeps 
pace  with  the  acrofpire;  each  feed  being  altered  as  far  as  the  point  of  the 
acrofpire  extends,  and  no  further.  And  this  opinion  has  been  rather  confirmed 
by  our  obfervation. 


The  whole  ohjed  of  malting  is  to  produce  this  change  in  the  kernel.  As 
[bon  as  it  has  taken  place,  the  feed  is  no  longer  in  the  ftate  of  raw  Grain,  but 
fo  Malt.  The  kernel  is  originally  compofed  chiefly  of  ftarch,  the  particles  of 
which  feem  to  be  enveloped  by  a  fpecies  of  gluten  and  mucilage.  This  cement 
(or,  perhaps,  cellular  membrane)  is  taken  up  and  expended,  in  the  firft  place, 
for* the  pm  poles  of  vegetation,  and  thus  the  ftarch  is  let  at  liberty,  not  however 
in  the  ftate  of  common  ftarch,  for  its  tafte  is  fomewhat  fwcetifh,  and  it  is 
completely  foluble  in  water,  which  is  not  the  cafe  with  the  other.  The  object 
of  malting  being  to  procure  this  modified  or  altered  ftarch,  the  proeels  ought 
to  be  flopped  as  foon ‘as  it  is  fully  difengaged  and  prepared.  If  the  procefs  has 
been  rightly  eondu&ed,  this  objeft  will  be  attained,  as  already  mentioned,  by 
the  time  the  acrofpire  has  come  within  a  little  of  the  end  of  the  feed;  but  if  it 
proceed  farther,  a  hidden  and  very  confiderable  lofs  occurs.  Shortly  after  the 
acrofpire  has  made  its  way  out  of  the  feed,  the  ftarchy  matter  undergoes  a 
farther  change,  becomes  milky,  and  is  very  foon  abforbed  ;  leaving  nothing  but 
the  empty  hufk. 


The 
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The  time  that  the  Malt  lies  on  the  floor,  varies  with  the  kind  of  Grain,  and  2. 

-with  the  mode  of  conducting  the  operation.  In  our  trials,  the  lono-eft  time  Report  of  Experl- 
when  the  .Malt  was  to  be  brewed  into  Ale,  was  about  twenty  days*  and  the  f 

fhoiteft,  about  twelve.  But  for  diftillation,  the  malting  is,  with  great  judg-  Scotch  Bigg 

ment,  not  carried  fo  far  as  it  is  by  the  Brewers ;  ten  days,  and  fometimes  only  ^ - v/ - * 

.  .-eignt  days  on  the  floor,  being  thought  Sufficient. 

5.  While  the  Malt  lies  on  the  floor,  .each  Corn  lofes  a  certain  portion  of  its  c  t.* s  of  weight 

weight.  A  part  of  this  lofs  is  only  apparent,  and  occafioned  by  the  exhalation  5’  S‘ 

of  the  moifture  ■which  had  been  imbibed  in  the  fteep  j  but  befides  this,  there 
is  aifo  a  real  lofs  of  weight. 

If  a  given  weight  of  the  Corn,  500  grains  troy,  for  example,  while  malting, 
be  taken  daily  from  the  floor,  weighed  accurately,  and  then  dried  upon  a  fleam 
bath  till  it  ceafes  to  lofe  weight ;  the  lofs  at  firft;  will  be  confiderably  more  than 
two-thirds  of  the  weight ;  but  as  the  malting  advances,  the  lofs  becomes  lefs, 
and,  at  la  ft,  approaches  very  nearly  to  two-thirds.  This  gradual  diminution 
will  be  feen  from  the  following  Table 


TABL  E  VIII. 


Weight  loft  in  drying 
500  Grains  Troy. 

Weight  loft  in  drying 
500  Grains  Troy. 

CRAIN 

MALTED. 

Firft 

Day. 

Eighth 

Day. 

Laft 

Day. 

GRAIN 

MALTED. 

Firft 

Day. 

Eighth 

Day. 

Laft 

Day. 

Norfolk 

ill  Quality 

SOp 

211 

201 

Norfolk 

3d  Quality 

2l8 

2I7 

202 

Haddington 

ift  D°  - 

204 

210 

202 

Effex  -  - 

3d  - 

234 

233 

217 

Lanark  Bigg 

•i  ft  D°  - 

209 

203 

I99 

Haddington 

3d  D*  - 

222 

210 

I99 

Norfolk 

2d  D°  - 

218 

2I5 

203 

Kent  -  - 

ill  D°  - 

219 

222 

205 

Kent  -  - 

2d  D°  - 

223 

21S 

-  - 

Edinburgh  - 

ift  D°  - 

216 

202 

I9Z 

Haddington 

2d  D° 

. 

- 

215 

200 

| 

Perth  Bigg 

-  -  -  - 

220 

215 

196 

This  Table  gives  us  the  following  Average : 

Lofs  of  Weight  by  drying, 

ift  day  -  -  -  218,  or  nearly  43|  per  cent. 

8th  day  -  -  -  211  -  -  -  42 

Laft  day  -  -  -  201  -  -  -  40 

Now,  fince  the  fame  weight  of  Malt  fuffers  a  fmaller  lofs  of  weight  by  fteam- 
diymg,  after  it  has  lain  fome  time  on  the  floor,  than  when  newly  call,  and  as  the 
greatel't  part  of  the  weight  loft  on  a  fteam-bath,  can  only  be  afcribed  to  moifture 
exhaled,  it  follows  that  a  portion  of  moifture  mull  feparate  from  the  Malt  while 
on  the  floor ;  but  the  real  amount  of  the  lofs  from  the  exhalation  of  moifture 
cannot  be  fairly  deduced  from  the  preceding  Table. 

If,  after  having  weighed  500  grains  troy  of  Malt,  taken  off  the  malt-floor 
durmg  every  day  of  the  procefs,  we  reckon  the  number  of  feeds  contained  in 
tins  weight,  we  dial l  find  that  this  number  gradually  increafes  as  the  “  floor 
mg  advances.  This  will  appear  evident  from  the  following  Table; 


$.oz 
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Report  of  Exoeri- 
tnents  on  Malt  made 
from  barley  and 
Scotch  B  gg. 

^ - 1 


T  A  B  L  E  IX. 


Corns  in  500.  Grains  Wl, 
while  911  the  Floor. 

1 

C  xns  in  50c  Grains  Troyi 
of  Mai',  while  on  the  Floor. 

G  R  A  l.N. 

Firft 

Day 

Ei  ghth 
Day. 

Laft 

Day. 

GRAIN. 

Firft 

Day. 

Eighth 

Day. 

Laft 

Day. 

Norfolk  -  -  -  1 

495 

546 

545 

Norfolk  -  -  -  -  3 

499 

542 

566 

Haddington  -  -  -  i 

481 

49I 

5 1 5 

Effex  -----  3 

520 

541 

564 

Lanark  Bigg  -  -  -  i 

626 

626 

674 

Haddington  -  -  -  3 

520 

559 

506 

Norfolk  -  -  -  -  .2 

504 

520 

53- 

Kent  -----  1 

49 1 

497 

522 

Kent  -----  2 

493 

540 

-  - 

Edinburgh  -  -  -  1 

486 

5  c6 

533 

Haddington  -  -  -  2 

493 

5.6 

55° 

Perth  Bigg  -  -  -  - 

614 

627 

670 

This  Table  gives  us  the  following  average  of  the  weight  of  a  Corn,  while  on 
the  floor: 

Tft  day . b000 

8th  day  ----- 
Lall  day .  9 14 

Thus  it  appears,  that  about  one-half  of  the  whole  lofs  fuftatned  on  the  door, 
happens  during  the  firft  eight  days. 

As  far  as  the  lofs  of  weight  is  concerned,  the  flooring  may  be  divided  into 
three  periods.  The  firft  of  thefe  continues  from  the  cafting  of  the  Grain,  till 
the  acrofpire  has  advanced  half  way  along  the  Barley-corn,  which  happens 
ufually  about  the  eighth  day.  The  fecond  begins  about  the  eighth  or  ninth 
day,  and  continues  commonly  till  the  end  of  the  twelfth.  The  third  reaches 
from  the  end  of  the  twelfth  day  till  the  end  of  the  flooring.  During  each  of 
thefe  periods,  the  Grain  is  conftantly  lofmg  weight,  and  the  lofs  goes  on  pretty 
uniformlv,  except  at  the  end  of  each  period,  which  is  marked  by  a  ftulden  and 
un ufually  great  diminution.  The  following  Table,  which  gives  the  average  of 
the  firft  two  maltings  examined,  will  give  fome  notion  of  the  .late  oi  this 

curious  progreftion : 
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T  A  B  L  E 


•V> 

A. 


Days 

of 

Flooring. 

X  umber 

of  Corns  in 

^ co  Gr  Troy. 

Average 

Weight 

of  a 

Corn. 

Probable 

P.ate  of 

Diminution 

of  Weight. 

I 

560 

100 

120.0 

n 

561 

99*3 

99-7 

3 

5  54 

loi 

99.4 

4 

548 

102.2 

99.1 

s 

S67 

98.8 

98  8 

6 

563 

99.4 

9^-5 

7 

567 

9  8. 8 

98.2 

8 

579 

96.7 

96.6 

9 

5?o 

96.5 

96*3 

io 

586 

95-9 

96.0 

1 1 

582 

964 

9S-7 

I  2 

CO 

95  4 

95-4 

n 

— 

5S9 

93*1 

95.1 

14 

6.6 

92  4 

95.2 

*5 

6c6 

92.4 

92.0 

16 

.606 

92.4 

92  6 

17 

605 

92.8 

9e-3 

18 

609 

92.0 

920 

z. 


Report  o i  Experi¬ 
ments  on  Malt  made* 
from  Barley  and 
Scotch  Bigg. 


Though  pretty  much  the  fame  progrefTion  was  obferved  in-  all  the  mailings, 
yet  it  is  impofiible  to  compare  them  with  each  other,  and  (trike  a  general  average, 
becaufe  fcarcely  in  any  two  was  the  progrefs  exactly  alike.  Some  reached  the 
conclufion  of  the  firft  period  by  the  end  of  the  feventh  day,  as  the  two  for 
inftance  from  which  the  preceding  Table  was  formed,  hut  the  greater  number 
not  till  the  end  of  the  eighth  day,  and  fevcral  not  till  the  end  of  the  ninth. 
There  was  the  fame  diverfity  in  the  time  of  the  conclufion  of  the  fecond  period, 
and  the  commencement  of  the  third.  The  anomalies  obfervable  in  the  Table, 
are  to  be  afcribed  to  errors  unavoidable  in  fingle  Experiments,  and  would  have 
difappeared,  had  it  been  practicable  to  take  a  general  average  of  the  numerous 
trials  made.  From  a  comparifon  of  twelve  different  mailings,  there  is  reafon  to 
believe,  that  thelofs  of  weight  per  day  amounts  to  about  three  or  four  thoufandth 
parts,  according  to  the  rapidity  with  which  the  proeefs  is  going  on;  tint  the 
rate  is  nearly  equable,  except  at  the  end  of  the  periods  above-mentioned,  at  which 
time  there  is  commonly  a  Hidden  leap,  amounting  to  about  2  per  cent.;  after 
which  the  diminution  proceeds  as  before.  The  fourth  column  of  the  preceding 
Table  was  added,  to  give  a  more  diftinct  conception  of  the  progrefs  of  this  dimi¬ 
nution  ol  weight,  and  of  the  interruption  of  the  pvogrefiion  at  the  end  ol  each 
period.  It  was  conftrudted  on  the  fuppolition,  that  the  rate  of  diminution  is 
equable,  and  is  not  to  be  confidered  as  the  exadt  average  of  our  obfervations, 
hut  as  the  numbers  which  come  n  caret!  to  it. 


If  the  malting  be  continued  after  the  acrofpire  hn-s  reached  th.e  fartheft  extre¬ 
mity  of  the  Corn,  the  lofs  of  weight  fultained  is  ft  ill  greater  than  what  has  been 
ftated  above,  and  it  proceeds  at  a  much  greater 


rate. 


the  great 


Hence  appears 

impropriety  of  allowing  the  acrofpire  to  advance  too  far.  It  is  in  the  power  of 
a.Maltlter,  merely  by  .permitting  his  Grain  to  remain  a  day  or  two  longer  on  tire 

iioo* 


3*2 


2. 

Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bie^g. 

< - x, - - - > 


TheTemperature_ 


7.  The  turning. 


IV.  The  Kiln. 
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floor  than  Is  neceffary,  to  make  the  Malt  of  any  fort  of  Grain  whatever  as  unpio- 
dudtive  as  he  pleafes*  No  great  ftrefs,  therefore,  ought  to  be  put  upon  trials  of 
the  comparative  values  of  different  parcels  ot  Grain,  from  the  pioduce  of  the 
Malt  made  from  them,  unlefs  the  proper  precautions  be  taken  to  hop  the  malt¬ 
ing,  when  the  lofs  of  weight  in  each  is  the  fame,  or  when  that  procefs  has-been 
carried  to  the  fame  due  length.  Bigg  is  much  more  apt  to  undergo  a  great  lofs 
of  weight  about  the  end  of  the  flooring,  than  Barley  ;  becaufe,  in  fimilar  circum- 
ftances,  the  acrofpire  in  the  former  lengthens  more  rapidly  than  in  the  latter  *. 
Indeed,  the  circumftance  now  mentioned,  ought  never  to  be  overlooked  in 
trials  on  the  comparative  value  of  that  fpecies  of  Grain.  M  ere  the  malting 
flopped  whenever  the  acrofpire  gets  about  half  way  between  the  fwell  and  the 
extremity  ot  the  Gorn,  or  when  it  has  proceeded  about  three-fouiths  of  its 
length,  as  there  is  reafon  to  beiieve  it  ought  to  do,  the  real  lots  ot  weight  fuf- 
tained  by  the  malting  Grain,  while  011  the  floor,  would  not  exceed  o  per  cent. 

ft.  The  lofs  of  weight,  as  well  as  the  progrefs  of  the  malting,  depends  much 
upon  the  temperature  ;  two  things  refpedling  which  require  attention..  1.  To 
keep  it  as  equal  as  poffible ;  and  2.  rIo  keep  it  at  the  proper  pitch,  neithei  too. 
high  nor  too  low.  Unlefs  the  firft  precaution  be  attended  to,  the  progrefs  ot 
the  Malt  is  very  unequal,  fome  parts  being  fully  ready,  before  others  have 
advanced  halfway.  This  inequality  is  attended  with  a  great  lofs  of  weight, 
becaufe  many  of  the  farthefl  advanced  Corns  muff  be  lacriftced  to  the  progrefs 
of  the  reft.  It  is  chiefly  prevented  by  keeping  the  thicknefs  of  all  parts  of  the 
Malt  as  equal  as  poffible,  and  by  turning  it  over  without  delay,  whenever  an 
inequality  of  temperature  can  be  detected  in  any  portion  of  it. 

A  high  temperature  is  more  injurious  at  the  beginning  “  of  the  flooring, 
than  after  the  Malt  has  made  fome  progrefs.  Should  the  heat  be  in  excefs, 
the  radicles  advance  too  rapidly  while  the  kernel  does  not  undergo  the  wilhed- 
for  change,  but  becomes  clammy,  like  birdlime ;  a  condition  which  is  moft  apt 
to  fupervene  in  the  early  ftages  of  the  procefs,  when  the  Grain  is  very  moiit. 
Hence  the  proper  temperature  may  be  judged  of  pretty  corredtly,  from  the 
rootlets  or  “  commings.”  If  they  be  pretty  equal,  and  do  not  exceed  half  an 
inch  in  length,  we  may  confider  the  temperature  as  having  been  proper ;  but 
when  they  lengthen  fuddenly  and  unequally,  there  mull  have  been  an  excefs  of 
heat. 

In  our  trials,  the  heat  varied  confiderably  ;  but  the  befl  Malt  made  with  us, 
had,  for  the  average  of  its  temperature,  56°,  varying  between  52°  and  60*.  The 
Englifh  Mai  tilers  "(at  lead  if  fome  trials  made  by  an  Englifhman,  who  profeffed 
to  follow  the  mode  pradlifed  in  England,  were  accurate)  utualiy  keep  the  tem¬ 
perature  of  their  Malt  higher  than  this.  The  average  in  three  makings,  after 
the  Englifh  mode,  was  590,  and  the  temperature  was  often  as  high  as  67  >  fome- 
times  even  70°,  and  was  never  obferved  to  be  under  5  7°.  Barley  was  found  in 
our  trials  to  fupport  a  higher  temperature,  without  injury,  than  Bigg.  Indeed 
it  is  probable,  that  the  fmaller  the  Grain  malted,  the  lower  is  the  temperature  at 
which  it  lhould  be  kept,  in  order  to  make  the  moft  of  it. 

7.  It  is  by  turning  the  Malt  on  the  floor,  that  the  temperature  is  regulated, 
as  well  as  by  fpreading  it  thicker  or  thinner.  Some  Maltfters  turn  their  Malt,, 
at  dated  periods  only ;  but  that  practice  is  obvioufly  abfurd,  as  the  neceffity  of 
turning  varies  with  the  progrefs  of  the  malting,  and  with  the  date  of  the  wea¬ 
ther.  It  ought  to  be  obferved,  that  Malt  is  often  injured  by  the  feet  ot  the 
workmen  while  turning  it,  and  that  the  Grain  thus  bruifed,  immediately  be¬ 
comes  mouldy,  and  may  injure  the  look  and  fmell  ot  the  whole,  and  doubtlel's 
alfo  affects  its  flavour. 


IV.  Such  are  the  moft  remarkable  circumftances  that  happen  while  the  Grain 
is  on  the  floor,  the  moft  important  part  of  the  whole  procefs  of  malting. 
When  the  Grain  is  thought  to  be  fufficiently  malted,  the  farther  progrefs  ot 
vegetation  is  flopped  by  putting  it  on  the  kiln.  The  kiln  conlifts  of  a  chamber 


*  This  obfervation  will  help  to  explain  fome  anomalies  wliich  occurred  in  refpect  to  Bigg,  both 
in  the  brewing  and  dillillerv. 


floored 
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floored  with  plates,  full  of  very  fmall  holes,  or  with  wire,  or  haircloth.  The  2. 

Malt  is  fpread  upon  this  floor  to  the  depth  of  from  3  to  G  inches,  and  a  very  Re?,rt  0LE.*penj 
moderate  tire  ot  charcoal  is  kindled  in  an  apartment  below  it.  The  heated  air  from  Barleyand 
pafies  up  through  the  Malt,  and  makes  its  efcape  by  the  roof  of  the  kiln,  where  ,  Scotch  Bigg, 
there  is  an  aperture  for  the  purpofe.  During  its  p adage,  it  becomes  loaded 
with  moifture,  and  thus  gradually  dries  the  Malt.  For  a  confiderable  time,  the 
fire  is  kept  fo  low  as  not  to  heat  the  Malt  higher  than  the  temperature  of  the 
human  body.  As  the  drying  advances,  the  temperature  is  gradually  raifed  till 
itrifes  to  140*  or  even  higher,  according  to  the  object  in  view.  The  colour  of 
the  liquor  to  be  produced  from  the  Malt  depends  upon  the  temperature  at 
which  the  latter  is  dried.  If  that  liquor  is  wifhed  to  be  pale,  the  Malt  is  dried  at 
a  low  heat  ;  but  if  brown,  like  porter ,  the  heat  is  confiderably  increafed.  We 
have  obferved  the  temperature  of  the  Malt  often  as  high  as  l  (jo°  and  170°,  and 
on  one  occalion  at  I8b°.  Indeed  we  have  reafon  to  believe  that  Malt  is  fome- 
times  dried  at  a  heat  little  lefs  than  that  of  boiling  water.  Even  pale  Malt 
may  have  been  expofed  to  a  heat  of  i?0°,  anti  Malt  may  he  made  brown  at  a 
lower  temperature:  for  it  is  not  fo  much  the  temperature,  as  the  fuddennefs 
with  which  it  is  raifed,  while  the  Malt  is  ftill  moift,  which  alters  the  colour  :  the 
eafe  with  which  the  foluble  part  of  Malt  alters  its  colour  and  its  tafte,  when 
expofed  to  heat,  conftitutes  one  of  its  mod  remarkable  characters.  This  fa¬ 
cility  of  change  or  decompofition  is  confiderably  increafed  by  the  prefence  of 
moifture.  If  pale  Malt  be  properly  dried,  it  does  not  lofe  the  power  of  vege¬ 
tating  ;  but  this  power  is  deltroyed  if  the  heat  be  too  fuddenly  urged. 

The  time  during  which  the  Malt  is  on  the  kiln,  varies  with  the  temperature 
and  the  quantity  of  Malt  dried,  from  forty  to  eighty  hours,  which  were  the 
extremes  in  our  Experiments.  While  upon  the  kiln,  the  Malt  is  occaftonally 

turned. 

V.  The  laft  procefs  is  the  cleaning  of  the  Malt.  While  ftill  warm  upon  the  v.  The  cleaning  of 
kiln,  it  is  ufually  trodden  upon  by  the  workmen,  to  feparate  the  radicles  or  the  Malt. 
commings ;  which  are  at  that  time  brittle,  but  foon  become  tough  by  abforbino- 
moifture.  The  commings  thus  detached,  are  afterwards  feparated  by  paftino- 
the  Malt  through  the  common  fanners;  or,  inftead  of  this  mode  of  cleaning, 
an  inftrument  called  a  harp ,  well  known  to  the  Brewers,  is  employed.  The 
quantity  of  rootlets  and  broken  parts  of  hulks,  thus  detached  from  the  malted 
Grain,  varies  according  to  circumftances,  but  is  always  confiderable. 

'  i  •  1 

The  Malt  thus  obtained  weighs  about  one-fifth  lefs  than  the  raw  Grain  from 
which  it  was  produced  ;  but  this  diminution  of  weight  varies  fomewhat  accord¬ 
ing  to  the  temperature  of  the  kiln  ;  the  leaft  in  our  trials  was  19  per  cent,  the 
greateft  27,  the  average,  about  23. 

A  great  part  of  this  lofs  of  weight  is  to  be  aferibed  to  the  kiln-drying  ;  and 
confifts  of  nothing  elfe  than  the  moifture  which  previoufly  exifted  in  the  raw 
Grain,  and  of  which  it  would  have  been  deprived  by  the  heat  of  the  kiln,  as 
well  as  the  Malt.  In  order  to  afeertain  how  much  of  the  lofs  was  owing  to  this 
caufe,  the  raw  Grain  fliould  have  been  kiln-dried  and  weighed  juft  before  it 
was  put  into  the  fteep.  In  that  cafe,  the  difference  between  the  weight  of  the 
Malt  and  of  the  kiln-dried  Grain,  would  have  indicated  the  quantity  of  lofs  of 
fubftance  really  fuftained  by  Grain  during  the  procefs  of  malting.  As  this 
method  was  not  practicable  in  purfuing  trials  on  a  large  fcale,  we  had  rccourfe 
to  another,  lefs  precife  indeed,  but  fufficient  to  give  us  a  notion  of  the  lofs  of 
weight  aCtually  fuftained  by  the  Malt.  Portions  of  the  raw  Grain,  and  of  the 
newly-dried  Malt,  were  expofed  to  the  fame  temperature  upon  a  Ream -bath. 

The  lofs  of  weight  fuftained  by  the  Grain  being  called  a,  and  that  by  the  Malt 
b,  it  is  obvious,  that  a — b  reprefents  the  lofs  of  weight  which  the  Grain  would 
have  fuftained,  had  it  been  dried  on  the  kiln  at  the  fame  temperature  as  the 
Malt.  This  fubtracled  from  the  difference  between  the  weight  of  the  raw 
Grain  and  the  Malt,  gave  the  real  lofs  of  weight  fuftained  by  the  Grain  during 
the  procefs  of  malting. 
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The  difference  between  the  raw  Grain  and  the  Malt  may  be  called  the  appa¬ 
rent  lofs ,  as  much  of  it  was  owing  to  moifture,  which  the  Malt  gradually  im¬ 
bibes  again  when  expofed  to  the  air. 

In  our  trials,  the  lofs  of  weight  proceeding  from  the  diffipation  of  moifture, 
varied  from  8  to  18  per  cent,  and  the  real  lofs  from  6  to  12  according  to  the 
procefs.  The  average  lofs  from  the  diffipation  of  moifture,  may  be  confidered 
as  i  4  per  cent,  and  the  average  real  lofs  may  be  ftated  at  8  per  cent. 

About  -rVfhs  of  this  lofs  muft  be  aferibed  to  the  eommings  which  are  fepa- 
rated  by  cleaning  the  Malt.  If  they  be  deducted,  the  lofs  fuftained  in  malting 
does  not  exceed  an  average  of  5  per  cent.  If  we  reckon  the  lofs  in  the  fteep 
at  if  per  cent,  there  will  remain  3f  per  cent,  for  lofs  upon  the  floor  ;  but  of 
this,  f  per  cent,  may  be  fafely  reckoned  for  wafte,  confifting  chiefly  of  fmall  corns 
and  eommings,  loft  during  the  kiln  drying,  and  the  tranfporting  of  the  Malt 
from  place  to  place.  From  this  ftatement,  it  follows  that,  at  an  average.  100 
lbs  of  barley  yield  78  of  newly  dried  Malt ;  fo  that  there  is  a  lofs  of  about  22  lbs. 
Of  this  lofs,  14  pounds  are  to  be  aferibed  to  moifture,  a  confiderable  portion  of 
which  the  Malt  receives  again  by  Handing.  The  real  lofs  conftfts  of  the  remain¬ 
ing  8  pounds,  which  are  thus  accounted  for. 

Loft  in  fteep  -  -  -  if 

Loft  on  floor  s 

Commings  3 

Wafte  -  -  -  l 


Total  8 


The  bulk  of  the  Malt  generally  exceeds  that  of  the  raw  Grain,  though  this 
does  not  always  happen.  The  average,  for  inftance,  of  all  our  makings  of 
Scotch  Barley  gave  almoft  exadlly  bulk  for  bulk,  yet,  in  fome  inftances,  100 
bulhels  of  Barley  yielded  109  of  Malt.  Others,  of  courfe,  muft  have  fallen  as 
much  fhort.  The  average  of  the  Englifh  Barley  was  105  bufhels  of  Malt  from 
100  of  Grain;  that  of  the  Bigg  99-  The  greateft  produce  was  !12  bufhels  of 
Malt  from  100  of  Barley;  the  leaft  93.  Probably,  too,  the  inequality'-  might 
be  owing  partly  to  the  unequal  degrees  in  which,  in  different  cafes,  the  Malts, 
or  both  the  Grain  and  Malts,  had  been  cleaned.  In  our  trials,  the  Bigg  did 
not  deviate  1b  far  from  equality  as  the  Barley. 

* 

The  weight  of  the  Malt  varies  alfo  confiderably ;  but  in  general  a  buffiel  of 
good  Malt,  when  newly  dried,  weighs  about  three-fourths  of  a  bufhel  of  the 
raw  Grain. 

Having  finifhed  the  general  account  of  the  procefs  of  malting,  it  will  now 
be  proper  to  mention  the  refidt  of  the  different  trials  made  upon  the  various 
parcels  of  Grain  fubjected  to  Experiment.  This  refult  is  contained  in  the  fol¬ 
lowing  Tables,  which  exhibit  thofe  particulars  of  the  malting  of  moft  of  -the 
parcels  of  Grain,  that  appear  of  the  greateft  confequence. 

• 

Thefe  Tables  conftft  of  is  columns.  The  firft  column  contains  the  names  of 
the  parcels  of  Grain  malted;  the  fecond,  the  weight  of  each  parcel  per  bufhel 
in  pounds  avoirdupoife  ;  the  third,  the  number  of  bulhels  of  each  parcel  put 
into  the  fteep;  the  fourth,  the  bulhels  of  fwimmings  or  light  feeds  Ikimmed  oft* 
thefurface;  the  fifth,  the  bulhels  of  Grain  really  fteeped,  obtained  by  fubtradfc- 
ing  column  fourth  from  column  third;  the  fixth,  the  weight  of  the  fwimmings; 
the  7th,  the  weight  of  the  Grain  really  fteeped,  obtained  by  fubtradfing  column 
fixth  from  the  weight  of  the  Grain  put  into  the  cittern;  the  eighth,  gives  the 
number  of  hours  that  each  parcel  was  fteeped  ;  the  ninth,  the  increafe  of  bulk 
produced  by  keeping,  fuppoling  the  original  bulk  in  all  cafes  to  have  been  100; 
the  tenth,  the  lwell  in  the  couch,  calculated  likewife  on  the  fuppofition  that  the 
original  bulk  was  100;  the  eleventh,  the  number  of  days  the  Malt  lay  on  the 
floor;  the  twelfth,  the  quantity  of  clean  Malt  obtained  in  bulhels;  and  the’ 

thirteenth 
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thirteenth,  the  weight  of  that  Malt  per  bufhel,  when  newly  dried.  The  fourteenth, 
gives  the  apparent  lots  of  weight  by  malting,  or  the  lofs  including  the  diffipated 
morfture,  fuppoling  the  original  weight  loo..  It  was  obtained  by  comparing 
the  weight  of  the  Malt  obtained  with  that  of  the  Grain  deeped. 
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The  next  four  columns  give  the  relative  quantities  of  Malt  in  bulk  and 
weight,  obtained  from  given  quantities  of  Grain;  the  fifteenth,  gives  the 
bufhcls  of  Malt  yielded  by  100  bufhels  of  Grain  ;  the  lixtcenth,  the  bufhels  of 
Malt  yielded  by  100  pounds  avoirdupois  of  Grain;  the  feventeenth,  gives  the 
pounds  avoirdupois  of  Malt  obtained  from  one  bufhel  of  Grain  ;  and  the 
eighteenth,  the  pounds  of  Malt  from  one  pound  of  Grain. 


Table  No.  XI.  exhibits  the  mailings  of  Grain  of  the  fil'd  quality.  Table 
No.  XII.  of  Grain  of  middle  quality  ;  and  the  Table  N°  XIII.  of  Grain  of  the 
word;  quality. 
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TABLE  XI.— MALTINGS  OF  GRAIN 


GRAIN. 

Weight 

per 

Bufliel. 

Bufhels 

meafured 

out. 

Swimming 

in 

Bufhels. 

Bufhels 

really 

fteeped. 

Swimmings 

in  Pounds 

Avoirdupois. 

Weight 

of 

Grain 

really  fteeped. 

Hours 

in 

Steep 

ENGLISH. 

Norfolk  . 

5°'375 

1  5° 

1.4 

148.60 

43- '8 

7509.82 

1 16 

Norfolk  -------- 

5°  375 

150 

i-75 

148.25 

43.00 

75*3-5° 

93-7 

Kent  -  --  --  --  -- 

49-75° 

90 

1.96 

88.09 

56.45 

4421.C5 

86 

Kent  -  --  --  --  -- 

49-9 1 4 

90 

'•75 

88.25 

40.50 

4442.63 

52 

Suffolk  -  --  --  --  -- 

50.508 

150 

2. 68 

*47-3* 

84.15 

7494.00 

49 

Suffolk  - . -  - 

50.859 

72 

1.28 

70.72 

29.44 

3632.40 

44 

Average  ------ 

50.297 

73-4 

SCOTCH. 

Berwick  and  Haddington  - 

53-093 

114.75 

'•23 

U3.52 

23.87 

6068.60 

119 

Haddington  ------ 

52.190 

60 

0.5 

59.50 

'3-75 

3 1 '7-5° 

• 

92 

Haddington  ------- 

52.190 

75 

0.3 

74.70 

1 1.26 

3902.80 

1 12 

Linlithgow  ------- 

51.062 

66 

0.56 

65.44 

i8-34 

3352-s' 

1 09 

Perth  - . -  - 

50.226 

66 

0.75 

65.25 

2 1. 00 

3293-95 

57 

Fife  - . 

5 1  *5  39 

148 

1 .62 

146.38 

40.00 

7578.78 

81 

Angus  -  --  --  --  -- 

49.312 

66 

1.68 

64.32 

44-37 

3210.25 

80 

Edinburgh  -  --  --  --  - 

52.164 

1 1 1 

1.50 

109.50 

4**37 

5748.82 

76 

Edinburgh  -  --  --  --  - 

52.164 

90 

1.25 

88.75 

34-47 

4660.29 

52-5 

Average  ------ 

5 1  *549 

-  _  . 

.  -  - 

.  _  - 

-  -  - 

-  -  - . 

86.5 

BIGGS. 

Dumfries  -  --  --  --  - 

47.00 

75 

3.28 

7'-7  2 

77.00 

3448.00 

73 

Dumfries  -  --  --  --  - 

47.726 

80 

2.03 

77-97 

59.96 

375*-*6 

80  1 

Lanark  --------- 

48.562 

150 

2.67 

'47-33 

79.65 

7204.72 

80 

Perth  -  - . 

48.585 

100 

2  00 

98.00 

61.84 

4796.66 

104 

Perth  -  --  --  --  -- 

48.562 

98 

3-25 

94-75 

97-45 

4661.68 

73 

Perth . 

48.562 

90 

3.00 

87.00 

8  1.06 

42S9.56 

45 

Aberdeen  -  --  --  --  - 

48.226 

90 

2.09 

87.91 

55.81 

4284.57 

74 

Aberdeen  -  --  --  --  - 

48.562 

*5° 

2.68 

I47-32 

88.19 

7196.19 

89 

Aberdeen  -  --  --  --  - 

48.312 

90 

2.25 

37-75 

57-5° 

4291.62 

58 

Aberdeen  -  --  --  --  - 

49- 1 7  2 

90 

2.26 

8774 

60.75 

4364.72 

57 

Average  ------ 

48.327 

73 
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well 

Cent. 

>teep. 

Swell 

per  Cent. 

in  Couch. 

Days 

on 

Floor. 

Clean 

Malt 

in 

Bulhels. 

Weight  of 

clean  Malt 

per 

Buihel. 

Apparent 

Lofs  of 

Weight 

per  Cent. 

Buihels  of  Malt. 

Pounds  of  Malt. 

From  100 

Bufheis, 

Grain. 

From  ico 

Pounds, 

Grain. 

From 

1  Bufhel, 

Grain. 

From 

1  Pound, 

Grain. 

t 

3 

23.08 

itB 

162  75 

36.58 

20*0 

IO9.5 

2.1 7 

40.063 

0.793 

* 

21 .5 

r6 

155.OO 

38.40 

21.2 

IO4.5 

2.c6 

40.152 

O.788 

> 

28.0 

42 

9  8.  co 

34-88 

23.O 

4  1  1.2 

2.22 

38.816 

©773 

>•7 

I9.7 

17 

93-87 

35-76 

25.O 

I06.3 

2.1  I 

38.926 

°755 

•  “* 

23-3 

*3 

*49-75 

40.56 

21.0 

101.6 

2.00 

41.227 

0.810 

16.8 

*3 

7 1  *3 1 

39  1 1 

23.2 

4  00.8 

I.96 

39-435 

0.768 

I9 

22.06 

14.8 

37-55 

22.2 

105.6 

2.O9 

39736 

-4 

0.781 

19.8 

18 

1 14.1 8 

39.60 

25.4 

100.6 

1.88 

39.840 

0.746 

20 

64.50 

38.06 

21.0 

109.4 

2.07 

41.618 

0.787 

21. 

19 

77.00 

39.18 

23.0 

103  1 

1.97 

40.386 

°-773 

-5 

18.7 

9 

69.5 

39.09 

I9.O 

106.2 

2.07 

4I.520 

0.810 

- 

27-3 

-  - 

66.86 

38.18 

22.49 

102.4 

203 

39- 1 3° 

o-775 

25-3 

*4 

146.54 

38.80 

25.07 

*100.1 

*•93 

38.843  t 

•0.749 

.8 

23.8 

8 

66.60 

36.76 

24.O 

103.6 

2.07 

38.074 

0.763 

• 

23.8 

>4 

108. 

41.92 

2  1.0 

98.6 

1.88 

4*-345 

0.787 

.8 

16.7 

16 

91.12 

40.24 

22.0 

102.7 

1.95 

4*-3*9 

0.787 

7 

19.6 

13 

-  -  - 

39-°9 

22.6 

102.9 

1.98 

40.23 

o-775 

12.0 

*3 

70.00 

36.8 1 

23.5 

97.6 

2.03 

35-930 

0.765 

•8 

32.8 

8 

76.34 

37-. 70 

235 

97.9 

2.03 

36.899 

0.765 

.0 

21.6 

18 

452.2.5 

3-6-44 

23.O 

103.3 

2.1 1 

37-637 

0.770 

.0 

20.9 

13 

100.94 

34-44 

27.5 

102.9 

2.10 

35-374 

0.724 

.3 

20.7 

13 

93.86 

37-57 

24.5 

99.1 

2.01 

37-237 

0.757 

4 

12.8 

45 

g4-75 

36*53 

28.0 

974 

1-97 

35.586 

0.722 

.0 

2  7-3 

8 

88.50 

38-37 

21.0 

100.7 

2.06 

38.633 

o-793 

• 

25.6 

10 

146.25 

36.03 

26.8 

99-3 

2*3 

35-770 

0.732 

*4-5 

10 

82.60 

39-oo 

25.O 

94.1 

*•93 

56.712 

0.751 

24.0 

86.58 

39-44 

21-7 

98.7 

1.98 

38.906 

0.783 

3 

21.2 

10.8 

-  -  - 

37-23 

244 

99.1 

2.03 

36.868 

0.756 

38 
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TABLE  XII— MALTING  S  OF  GRAIN, 


GRAIN. 

Weight 

per 

Buftiel. 

Bufhels 

meafured 

out. 

Swimmings 

in 

Bufhels. 

Bufhels 

Swimmings 

Weight 

Hours 

ENGLISH. 

of  Grain 

really 

Steeped. 

in 

Pounds 

Avoirdupois. 

of  Grain 

really 

Steeped. 

in 

Steep* 

- - - - - - — - 

Norfolk  -  --  --  --  - 

5°-57 

150 

2.56 

147.44 

58.OO 

7527.50 

llS 

Norfolk  -  --  --  --  - 

5 1  .OO 

150 

3-5° 

146.50 

70.87 

7579.2° 

88 

Suffolk 

4.8.845 

80 

3.12 

76.87 

85.OO 

3822.49 

87 

Kent  -  --  --  --  -- 

50.062 

80 

2.25 

77-75 

62.87 

3942.13 

84 

Kent  -  -  -  - . 

49.945 

150 

4-43 

H5-57 

112.37 

7385.24 

85 

Average  -  - 

50.084 

-  - 

-  - 

- 

- 

-  -  - 

9! 

SCOTCH. 

• 

Berwick  and  Haddington  -  -  - 

5°-53 

I  26 

1.50 

124.50 

44.OO 

6323.OO 

97 

Haddington  ------- 

52.26 

150 

1.25 

148.75 

32.81 

7807.03 

1 1 8 

Perth  -  -  -  --  --  -- 

48.19 

66 

1.90 

64.10 

48.37 

3132-5I 

64 

Fife . 

48,51 

100 

1.45 

98.55 

36.12 

4834.25 

47 

- - 

Average  -  - 

49.87 

- 

- 

- 

- 

-  -  - 

81.1 

biggs. 

Kirkcudbright  ------ 

46.87 

150 

4.56 

H5-44 

1 12.l6 

6109.10 

8c 

Ayr  -  --  --  --  -- 

47-94 

150 

2.84 

147.16 

77.OO 

7113  62 

66.2 

Angus  -  --  --  --  -- 

47-°3 

108 

3-12 

104.87 

85.87 

4993-5° 

8; 

Angus  -  --  --  --  -- 

47-39 

150 

4-34 

145.66 

1  19.72 

6989.46 

5: 

Mearns  -  --  --  --  - 

47-91 

1 26 

1.82 

124.18 

51.87 

5985.27 

5 

Average  -  - 

47.42 

- 

- 

- 

- 

-  -  - 

70  .t. 
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Swell 

in 

Steep 

r  Cent. 

Swell 

in 

Couch 

per  Cent. 

Days 

Oil 

Floor. 

Clean 

Malt 

in 

Bufhels. 

Weight 

of 

Malt 

per 

Bulhel. 

Apparent 

Lofs 

of 

Weight 
per  Cent. 

Eulhels  of  Malt. 

Pounds  of  Malt. 

From  100 

Bulhels 

Grain. 

From  ico 

Pounds 

Grain. 

From 

1  Bufliel 

Grain. 

From 

1  Pound 

Grain. 

24. 

29.6 

<5 

l6l.OO 

38.437 

IS 

109.19 

2.113 

41.972 

0.822 

-  - 

22.0 

*3 

152.13 

37.562 

24.6 

103.86 

2.007 

39-OI3 

O.754 

37*9 

37-9 

9 

82.77 

36.500 

21 

107.67 

2.165 

39.299 

O.79O 

27.8 

33*2 

9 

84.87 

39*I25 

l6 

109.16 

2.165 

42.612 

0.842 

- 

25.6 

12 

1  53.0° 

36-875 

23.46 

i°5*3» 

2.072 

38.823 

O.765 

29.9 

29.6 

*3 

-  -  - 

37.699 

20.6  1 

107.03 

2.IO4 

4°-343 

O.794 

0  ® 

>9*4 

■  *  » 

16 

r  t  s 

125.69 

38.501 

23.46 

100.95 

r.990 

38.865 

0.765 

22 

25.8 

*9 

153-5° 

37.298 

27. 

103.19 

I.960 

38.490 

°*733 

- 

14.2 

10 

62.12 

39*531 

21.6 

96.91 

i*983 

38*3i° 

0.784 

19.6 

1 1 

92.68 

40.039 

23.24 

94.04 

1.917 

38.669 

0.767 

22 

*9*7 

H 

- 

38.842 

23.82 

98.77 

1.962 

38*583 

0.762 

19.5 

1S 

147.25 

36.400 

26.50 

101.24 

2.128 

36*853 

0.744 

-  - 

14.2 

16 

1 4^*75 

37*832 

20.89 

101.08 

2.091 

38-330 

0.791 

21 

27.4 

8 

Ior*53 

37*547 

24.70 

96.81 

2.033 

36*349 

O 

Q\ 

04 

—  « 

216 

*3 

137*73 

38-57° 

24.80 

94*55 

I*97I 

Os 

b 

00 

04 

O.751 

— 

21.3 

13 

119.87 

37-55° 

24.80 

96.52 

2.004 

36.238 

O.752 

18. 

20.8 

13- 

- 

37*579 

24-33 

98.06 

2.045 

36-77° 

0.760 
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TABLE  XIII. — M  A  L  T I  N  G  S  OF  GRAIN, 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

GRAIN 

ENGLISH. 

Weight 

per 

Bulhel. 

Bufhels 

meafured 

out. 

Swimmings 

in 

Bnfliels. 

Bufhels 

really 

Steeped. 

Swimmings 

in  Pounds 

Avoirdupois. 

Weight  of 

Grain 

really 

Steeped. 

Hours 

in 

Steep. 

< 

Norfolk  -------- 

5 1  -937 

*5° 

I*75 

148.25 

46.0 

7744  64 

91 

Norfolk  -  --  --  --  - 

51.625 

150 

3-47 

>48-53 

60.5 

7663.70 

84 

Eflex  -  --  --  --  -- 

47-633 

90 

3-59 

86.44 

IO7.2 

4179.72 

98 

Eflex  -  --  --  --  -  - 

48.414 

100 

1*7 

96. 12 

II9.6 

4721.77 

«2 

t 

Eflex  ------  j-  -  - 

100 

3-5° 

96.50 

84.0 

4716.00 

73 

Eflex  -  --  --  --  -- 

46.4IO 

IOO 

6.25 

93-75 

I59° 

4422-37 

45 

- 

Average  ------- 

4  9.004 

78 

— 

SCOTCH. 

Berwick  -------- 

CO 

CO 

150 

2.22 

147.78 

64.0 

7263.63 

74 

Haddington  ------- 

48-969. 

150 

2.90 

147.10 

78.0 

7267.30 

97 

Linlithgow  ------- 

46.940 

66 

2.78 

63.22 

77.2 

3021.14 

47 

Linlithgow  ------- 

46-37S 

66 

2.00 

64  00 

57-5 

3003.25 

49 

Fife . 

49.744 

66 

0.75 

65.25 

20.5 

3  262.22 

56 

Angus  -  --  --  --  -- 

46.965 

66 

2.50 

63.50 

6i-7 

3037.82 

53 

Average  ------- 

47-974 

6z 

*■  ■■  ■  ■■  ■,< - -  -  -  *«•'*  +  *,  r  — 

BIGGS. 

* 

- 

.  - - 

Kirkcudbright  ------ 

44.722 

150 

6.09 

H3-9° 

235-6 

6473.00 

65 

Aberdeen  -  --  --  --  - 

44.086 

40 

2.25 

37-75 

66.0 

169.74 

77 

Average  -  --  --  --  - 

44.404 

71 

EARLEY  and  SCOTCH  BIGG 
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THIRD  QUALITY. 

• 

* 

94 

10. 

1 1. 

12. 

13. 

14. 

15. 

16. 

veil 

1  Swell 

,  Days 

Clean 

Malt 

in 

Buihels. 

Weight 

of  Malt. 

in 

Buihels. 

Apparent 

Lofs  of 

Weight 

per  Cent. 

Buihels  of  Malt. 

Pounds  of  Malt. 

Steep 

Cent. 

in  Couch 

per  Cent. 

on 

Floor. 

From  100 

Buihels 

of  Grain. 

From  100 

Pounds 

of  Grain. 

From 

_  r  Buihel 

of  Grains 

From 

1  Pound 

of  Grain. 

22 

< 

28.2 

12 

!  5775 

36.68 

23 

.  106.41 

2.037 

39-°33 

O.747 

m  «» 

27.I 

*4 

r53'H 

37.61 

24.8 

104.50 

I.998 

38.774 

O.759 

3O1 

34-5 

>3 

92.06 

35-12 

23 

106.55 

2.202 

37-423 

O.770 

2.4 

26.3 

10 

101.50 

36.86 

21 

IO5.83 

2.I49 

38.923 

O.794 

-  - 

28.0 

10 

98.5,6 

35.6$ 

25-S 

I02.13 

2.090 

36-4 17 

O.745 

•*  »■ 

20,5 

11 

91.26 

38.67 

21 

97.66 

2.036 

37-772 

O.790 

t-® 

27.4 

1 1 

-  -  - 

36.76 

231 

5 

103.84 

O 

OO 

Vl 

38.057 

O.767 

-  - 

15.2 

H5.14 

37*3 1 

25.4 

98.21 

1.998 

36.656 

VO 

*4* 

N 

o‘ 

20 

*97 

*5 

1 49-43 

36.82 

24.3 

IOI.58 

2.056 

37-399 

o-7S7 

-  - 

13.6 

10 

S®-34 

40.16 

22.5 

92.28 

1  931 

37-°57 

0.775 

I 

20.7 

9 

59.78 

39-°9 

23.5 

93-4* 

1.990 

3?  9So 

0.767 

- 

*7-5 

1 1 

59.72 

40.81 

25-3 

91.52  . 

1.831 

37-353 

0.747 

«■*  « 

20.8 

10 

64.22 

36.41 

23.0 

101.13 

2.114 

36.817 

0.770 

-  - 

17.9 

11 

-  -  - 

38.43 

24.0 

96-35 

1.986 

36.877 

0.760 

1. 

t 

• 

•  • 

10.6 

H 

136.00 

35-°3 

26.4 

94-5 

2.101 

33.108 

0.736 

22 

23-* 

8 

39.62 

33-5° 

22.0 

105.0 

a-334 

35-l64 

0.782 

16.8 

1 1 

• 

34.26 

24.2 

99-7 

2.2 17 

34-J36 

0.759 

The  following  Table,  N°  14,  exhibits  the  average 
refults  of  the  three  preceding  ones, 

>2.  L 
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Report  of  Experi¬ 
ments  cn  Malt  made 
from  Barley  and 
Scotch  Eng'. 
_  J 


TABLE  XIV.— A  VERAGE  OP 


GRAIN. 

Weight 

Swimmings, 

per  Buihel. 

Hours 

Swell 

ekgl-is  h. 

per 

Bufhel. 

Bufhels. 

Pounds. 

in 

Steep. 

in 

Steep. 

lfl:  Quality  ------- 

50.297 

.  ' 

.Ot54I 

0.4226 

73-4 

18.9 

2d  Quality  ------- 

50.084 

.02600 

0.6379 

92 

29.9 

3d  Quality  ------- 

49.004 

.03250 

0.8352 

78 

24.8 

Average  -  - 

O 

49795 

.02463 

0.6319 

81. i 

24.5 

SCOTCH. 

ill  Quality  ------- 

51-549 

.01151 

03517 

86.5 

-  -  - 

2d  Quality  ------- 

49.870 

t 

O 

CO 

ro 

*— 1 

q 

0.3649 

81.6 

-  -  - 

3d  Quality  ------- 

47-974 

.02332 

0.6349 

62.0 

.  _  . 

Average  -  - 

O 

49-797 

.01623 

0.4505 

76-5 

-  -  - 

BIGGS. 

ill  Quality  ------- 

48.327 

.02518 

0.7100 

73-o 

1 7-3 

2d  Quality  ------- 

47.420 

.02438 

0.6529 

70.45 

18.0 

3d  Quality 

44.404 

.04389 

1.0460 

71.0 

-  -  - 

■  Average  -  - 

O 

46.717 

.03115 

08029 

71.48 

17.6 

BARLEY  and  SCOTCH  BIGG. 
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T  II  E  WHOLE  M  ALTING  S. 


2. 

Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bigg. 


Weight 

Apparent 

Eufliels 

of  Malt. 

Pounds  of  Malt. 

Swell 

Days 

of 

Lofs 

Malt 

of 

From  100 

From  1 00 

From 

From 

per 

Weight 

Bufliels 

Pounds 

1  Bufhel 

1  Pound 

Couch. 

Floor. 

Eulhel. 

per  Cent. 

Grain. 

Grain. 

Grain. 

Grain. 

22.06 

14.8 

37-55 

22.2 

105.6 

2.09 

39-736 

0.781 

29.60 

*3 

37-%9 

20.6 

107.0 

2.10 

40.340 

0.794 

27.40 

1 1 

36.76 

23.O 

103.8 

2.c8 

38.057 

0.767 

26.30 

12.9 

37-336 

2  1 .9 

IC54 

2.09 

39-378 

0.780 

19.60 

*3 

39-°9 

' 

22.6 

102.9 

1.98 

40.23° 

°-775 

19.7° 

H 

cV 

-4-  * 

OO 

OQ 

uS 

23.8 

98.7 

1.96 

04 

CO 

Oi 

cc 

0 

0.762 

17.90 

1 1 

3843 

24.O 

96-3 

1.98 

36.880 

0.760 

I9.OO 

12 

38-7s7 

23-5 

99-3 

1.97 

38.560 

0.766 

21.2 

10.8 

37-23 

24.4 

99.1 

2  03 

36.868 

0.756 

20.8 

13.0 

37  79 

24.3 

98.7 

2  04 

36.770 

0.760 

l6.8 

1 1.0 

34.26 

24.2 

99-7 

2.217 

34-I36 

0.759 

19.6 

1 1.6 

36.356 

24-3 

99  0 

2.O95 

35-924 

0.75s 

FROM  this  Table  we  learn  that  the  average  weight  of  the  En^lfrti 

and 
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Report  ot'  Experi¬ 
ments  on  Malt  made 
from  Earley  and 
Scotch  Bigg. 

- J 


and  Scotch  Barley  tiled  for  malting,  was  very  nearly  the  fame,  but  the  Scotch 
Barley  was  cleaner ,  as  it  yielded  only  l  \  per  cent,  of  Jivimmings,  while  the  Englilh 
Barley  yielded  2£  per  cent.  The  average  weight  of  the  Bigg  is  about  6  per  cent, 
lefs  than  that  of  the  Barley.  It  appears  to  have  been  worfe  cleaned  than  the 
Englilh  Grain,  for  the  fwimmings  which  it  yielded  amounted  to  3  per  cent. 
This  increafe  of  fwimmings  mult  not  be  aferibed  to  weak  Corn  mixed  in  the 
Bigg,  for  the  average  weight  of  the  fwimmings  in  all  the  three  kinds  of  Grain 
was  nearly  the  fame,  as  will  appear  from  the  following  ftatement : 


The  average  weight  of  a  bulhel  of  fwimmings,  from 

Englilh  Barley,  was  -  -  25.6  libs,  avoirdupois. 

Scotch  Barley  -  -  -  27-7 

Bigg  -  2.5.7 

Thus  it  was  the  Scotch  Barley  that  yielded  the  heavieft  fwimmings,  and  of 
courfe  contained  the  greateft  proportion  of  weak  Grain. 

The  Englilh  Barley  experienced  a  greater  fwell  than  the  Bigg  or  Scotch 
Barley.  The  average  proportions  were 

Englilh  Barley  -  -  loo 

Scotch  Barley  and  Bigg  -  75 

In  other  refpe6ts  there  does  not  appear  to  exill  any  great  difference  between 
the  Barley  and  Bigg,  as  far  as  malting  is  concerned,  except  what  arifes  from 
the  difference  in  weight.  But  Malt  is  made  in  order  to  procure  from  it  ale  and 
fpirits.  Its  value,  of  courfe,  depends  upon  the  relative  quantity  of  thele  liquors 
which  it  is  capable  of  producing.  Let  us  proceed  therefore  to  examine  the 
-relative  qualities  of  the  different  Malts  when  fo  employed. 


BARLEY  and  SCOTCH  BIGG. 
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III.  THE  BREWING. 

« 

IT  has  been  Ions;  believed  in  Scotland,  that  Ale  of  tlie  very  bed  quality  may 
be  made  either  from  Barley  or  Big-  Malt,  provided  the  Grain  be  good,  and  the 
procefs  of  Malting  properly  conducted.  The  refult  of  our  trials  was  a  confn  ma- 
tion  of  this  opinion  ;  feme  of  our  very  bell  ales  being  the  produce  of  the  Bigg. 
The  value  of  ale,  as  a  marketable  commodity,  depends  chiefly  upon  its  tranipa- 
renev,  tafte,  flavour,  and  ltrength,  qualities  which  cannot  well  be  appreciatec 
with  exadnefs,  and  which  depend  as  much  upon  the  (kill  of  the  Brewer  as  upon 
the  Malt.  Bgt  as  all  the  different  kinds  of  Grain  under  examination,  may  he 
made  to  yield  ale  of  the  fame  good nefs,  the  queftion  ot  comparative  vame  can 
only  be  anfwered  by  afeertaining  which  yields  the  greateft  quantity  of .ale  o  a 
o-iven  ftrength.  The  ftrength  of  ale  however  depends  upon  ine  ftrength  ol  the 
wort  from  which  it  is  prepared,  and  the  ftrength  of  the  wort  depends  >  upon  tne 
quantity  of  folid  matter  taken  up  from  the  Malt.  ^  Hence  the  determination  of 
the  comparative  value  of  the  different  kinds  of  Malt,  as  fai  as  Biewing’  is  con- 
cerned,  refolvcs  itfelf  into  this  very  fun  pie  queftion,  What  ipecies  of  Malt  yields 
the  o-reatefl  portion  of  foluble  matter  to  hot  water  ?  _  As  the  auiwcr  to  this  queltion 
is  obtained  in  the  firft  part  of  the  procefs  of  Brewing,  it  will  not  he  neccfai)  to 
enter  on  fo  full  a  detail  reipe&ing  that  operation,  as  has  been  done  with  regard 
to  Malting.  The  following  fliort  fketch  will  be  fufficient  to  explain  the  fables, 
in  which  the  comparative  value  of  the  different  Malts,  when  ufed  in  Brewing, 


Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bigg- 
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is  given. 

o 


The  Brewers  ufually  allow  their  Malt  to  fraud  for  fome  time  after  it  is  dried, 
before  they  ufe  it.  During  this  period  it  abforbs  moifture  from  the  atmoiphere, 
and  of  courfe  increafes  both  in  bulk  and  weight.  But  this  mcrea  e  cannot  well 
be  appreciated,  as  it  depends  very  much  upon  the  moifture  or  drynels  of  tnc 
weather.  In  all  our  trials,  the  Malt  was  gonftantly  meafured  out  and  \y eighcd, 
ns  foon  as  polhble,  after  the  kiln-drying,  and  laid  alide  in  bag's,  containing  four 
buthels  each.  It  was  always  this  original  weight  and  bulk  that  weie  leckoncd 
upon  in  every  fubfequent  procefs,  whatever  change  might  have  taken  p  act  m 
the  interval.  By  long  handing,  a  bjifliel  of  Malt  lbmetimes  increafes  in  weight 
two  or  three  per  cent.  During  grinding,  this  increale  is  remarkably  acce  e- 
rated.  In  fome  of  our  trials,  twenty  bufhels  of  Mait  weighed  juft  before  gi  lnd- 
ing,  upon  being  weighed  immediately  after,  were  found  to  have  g^nwc  -z~o~s  1 

part  of  their  weight. 

The  procefs  of  Brewing  may  be  divided  into  four  parts,  which  may  be 
diftinguilhed  from  each  other  by.  the  following  names  : 

I.  The  Mafhing. 

II.  The  polling. 

III.  The  Cooling. 

IYr.  The  Fermenting. 

j  The  Brewers  have  a  wooden  veffcl,  ufually  cylindrical,  called  the  tnajh-fun,  L  The  xi.»(hing. 
in  which  the  irifufion  of  the  Malt  with  the  water  "is  made.  A  fufficient  quantity 
of  hot  water  is  put  into  it  in  the  firft  place,  and  the  ground  Malt  being  added 
gradually,  is  ftirred  about  with  a  kind  of  oars,  until  it  is  all  complete. v  weUccl , 
the  workmen,  during  this  operation,  carefully  breaking  all  the  clots  wmchthev 
can  find.  Were  this  precaution  negle&ed,  the  Malt  within  theie  clots  w  ou 
remain  dry,  and  of  courfe  would  give  out  nothing  to  the  water.  1  his  inning 
procefs,  which  is  called  the  majh,  is  commonly  continued  about  halt  an  noui. 

A  little  dry  malt  Hour  is  then  ftrewed  upon  the  furface  of  the.  infufion,  to  con¬ 
iine  the  heat  as  much  as  poffible;  and  the  furface  of  the  math-tun  being  covered 
with  its  lid,  and  fometimes  with  a  cloth  in  addition,  the  whole  is  allowed do 
•remain  at  reft  for  about  three  hours.  A  cock  in  the  under  pin  t  m  1  nc  n‘,L  1  1,11 
is  then  turned!  and  the  water,  now  impregnated  with  the  mlubie  part  or  uie 
Malt,  is  allowed  to  run  out  flowly  into  a  veffcl,  placed  ou  pur  pole 'to  reccive.it 
and  called  the  underbade.  The  Brewer  occafionally  throws  line  pa.  u  *  ° 

•202.  M  hot 
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••jr.er.ts  on  Malt  made 
'  from  I>  r/ Icy  and 
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V. _ _ _ _ > 


Water  txfed. 


a? 


Temperature  of  the 
Wort. 


XI.  The  Bolling. 


ConftJtuents  of 
Wort. 

Properties  of  the  fac- 
channe  matter  or 
«xtra6i  of  Wort. 
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hot  water  upon  the  fuiface  of  the  Malt,  and  continues  to  do  fo  till  the  wort 
Hilling  from  the  cock  has  reached  the  intended  degree  ot  weaknefs,  or  till  the 
wifhed-for  quantity  of  liquor  has  been  drawn  oft.  The  cock  at.  t lie  bottom  ot 
the  math-tun  is  then  Ihut;  more  hot  water  is  poured  upon  the  Malt,  and  the 
mailing  and  infufion  are  renewed  a  fecond  time.  The  wort  drawn  oft  from 
this  fecond  infufion  makes  a  weaker  ale.  If  the  Malt  be  not  completely  cx- 
h  a  lifted,  the  procefs  may  be  repeated  a  third  time. 

The  -  quantity  of  hot  water  put  into  the  mafh-tnn  before  the  Malt,  varies 
according  to  circumftanccs.  In  our  Experiments,  its  average  bulk  was  about 
j - 7 th  more  than  the  bulk  or  the  unground  Malt,  or  in  round  numbers,  about 
8  I  gallons  to  the  bufhel.  Its  temperature  never  varied  much  from  i  80°.  This 
was  alfo  the  temperature,  very  nearly,  of  the -hot  water  fprinkled  upon  the  Malt 
-during:. the  running  of  the  wort. 


n 


The  mixture  neecffarily  cools  Tome  what  during  the  infufion.  The  lofs  of 
temperature  depends  upon  the  manner  in  which  the  brewing  apparatus  has 
been  couftrucfed  :  in  fotne  Breweries  the  wort,  when  it  begins  to  flow  from  the 
cock  of  the  mafh-tun,  is  as  high  as  }fjo°;  in  others  it  is  allowed  to  cool  to  150°. 
In  one  houfe  we  obferved  it  frequently  as  low  as  140°. 

The  quantity  of  wort drawn  off  depends  upon  the  ftrength  which  the  ale  is 
required  to  poffeft.  But  even  when  very  ftrong  ales  are  wanted,  the  firft  worts, 
as  drawn  off,  areffeklom  lefs  in  quantity  than  the  water  employed  at  the  begin¬ 
ning  to  infufe  the  Malt.  The  quantity  of  fecond  worts  varies  according  to  the 
choice  of  the  Brewer. 

The  Malt,  after  the  wort  has  been  drained  from  it.  is  called  grains  or  draff. 
‘When  the  procefs  of  infufion  has  been  carried  to  its  utmoft  extent,  it  confilts 
•of  little  but  the  lmfks  of  the  Barley.  Its  bulk  always  exceeds  that  of  the  un¬ 
ground  Malt,  fcldom  more  than  f^tb,  unlefs  it  has 'been  too  little  fearched. 
This  increafe  of  bulk  is  owing  to  the  great  quantity  of  water  which  it  retains ; 
in  this  refpcct  refembling  a  fponge. 

II.  The  infufion  of  Malt  obtained  hy  the  preceding  procefs  is  known  by  the 
iTamc  of  wort.  It  is  a  tranfparent  liquid,  of  a  brownifh  colour,  more  or  left 
deep,  according  to  circumftances.  It  has  a  kifcious  tweet  tafte,  and  a  peculiar 
fmcll.  It  holds  in  folution  the  folid  matter,  which  conftituted  the  kernel  of 
the  Malt.  But  the  nature  of  this  matter  is  confklerably  altered  by  the  action 
of  the  hot  liquid.  While  in  the  Malt  Corn,  its  colour -is  white,  its  tafte  is  but 
flightly  fweet,  and  it  is  little  foluble  in  cold  water  ;  but  by  the  action  of  the  hot 
water,  it  acquires  a  llronger  fweet  tafte,  and  the  property  of  diflblving  in  cold 
•.water. 

To  the  fubftance  diftblved  by  the  water,  tire  name  6?  faccJiarbie  matter  has 
been  given  by  the  Brewers,  becaufe  it  has  forne  refemblance  to  fugar  in  tafte. 
By  evaporating  the  wort  to  drynefs,  this  faccharine  matter  may  be  obtained  in 
a  frparate  ftate.  I  t  afTumcs  firft  an  appearance  not  unlike  that  of  molaffes  ;  but 
by  continuing  the  heat,  it  becomes  at  laft  a  brittle  brown-coloured  mats,  eafdy 
■reducible  to  powder.  In  this  fate  it  is  often  ufed  under  the  name  of  Extract  of 
hi  ait.  One  of  the  moft  remarkable  properties  of  tins  faccharine  matter,  is  the 
great  readinefs  with  which  it  is  Pel  i  fcbmjpbfefT./  A  heat,  not  much  exceeding 
180°.  is  lufticientftb  cTeaif  it,  at  lcaft  when  it  retains  a  little  moifture.  If  it  be 
diffolved  in  water,  and  kept  a  day  or  two  in  the  temperature  of  bo°,  it  begins  to 
emit  bubbles  of  carbonic  acid  in  -great  abundance,  and  foon  runs  into  acidity. 
When  expofed  to  the  open  air,  it  fuon  attracts  moifture,  and  atnimes  the  form  of 
a  foft  vifeid  mafs,  like  turpentine,  but  does  not  run  into  a  thin  liquid.  It  is 
extremely  foluble  in  water,  that  fluid  at  the  temperature  of  30°,  ealily  diflblving 
its  owe  weight  of  it.  Its  fpecific  gravity  is  about  l.  5frl ,  which  does  not  differ 
much  from  that  of  fugar.  It  is  fparingly  foluble  in  alcohol  of  '835,  and  its 
fallibility  increafes  as  the  ftrength  of  that  liquid  diminiihes. 

This  faccharine  matter  of  Malt  differs  from  fugar  in  many  particulars;  among 
-others,  in  the  following:  it  is  more  eafdy  ddconipoied ;  it  is  left  foluble  in 
alcohol,  and  more  foluble  in  water;  it  does  not  chryftalize,  and  it  becomes 
moift  when  expofed  to  the  air. 
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Wort  never  confifts  of  a  folntion  of  pure  faccharine  matter  in  watei  ,  otlr.  i 
bodies  are  likewife  prefent.  The  moft  remarkable  of  thefe  aie  mucilage, 
rluten  and  ftarch.  The  mucilage  may  be  feparated  in  white  flakes,  by  mixing 
^ort  with  its  own  bulk  of  alcohol.  The  prelence  of  ftarch  is  indicated  by  the 


Kqport  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bigg. 
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with  the  folid  matter  of  the  infuiion  of  nutgalls;  the  fecond  portion,  a  com¬ 
bination  of  gluten  with  the  fame  folid  matter. 

When  the  boiled  wort  has  cooled  to  a  certain  temperature,  a  great 

i  •  1  •  •  .  .  I  _ _ .  ~  ~  ~  i-  A\ 


white  flakes  may  be  Teen  in  it,  which  give  it  the  appearance  of 
fhde  flakes  gradually  ‘fubfide  ami  remain  upon  the  coolers . 


many 
curdled  milk. 

The  pheno- 

men  on  rCiembles  exactly  the  appearance  aifumed  by  a  boiling  hot  .olution  ot 
ftarch  mixed  with  a  little  nutgalls,  when  cooled  to  a  certain  tempos aUire.  Hence 
it  is  probable,  that  it  is  a  combination  of  ftarch  and  the  lubftancc  called  tamun. 

The  fakes  collected  upon  the  coolers  were  always  fo  much  mixed  witn  hops, 
that  they  could  not  be  examined  with  precilion.  Were  the  precipitate  ot  the 
nature  fuppofed,  it  would  indicate  the  formation  of  a  little  tannin  during  the 
addon  of  the  kiln  (or  of  the -hot  water)  on  the  Malt,  in  the  fame  way  as  happens 

to  coffee. 

The  proportion  of  thefe  ingredients  differs  very  cenfrderably  in  different 
worts ;  hut  this,  in  our  trials,  feemed  to  depend  more  upon  the  way  in  which 
the  infufion  was  conduded,  than  upon  any  difference  in  the  qualities  of  the 
Malt.  The  proportion  of  ftarch  was  ufuaUy  gveateff  in  the  hrR  worts,  while 
that  of  the  mucilage  was  greateft  in  thofe  that  were  Lift  drawn.  Inc  facchannc 
matter  alfo  di minifies  feufibly  towards  the  end,  and  at  laft  dilappears  altogether. 

The  laft  portions  of  wort  become  much  more  caiily  acid  than  the  itrir,  and 
indeed  often  take  four  even  when  running  from  tiie  Malt. 

In  all  our  trials,  the  faccharine  matter  contained  in  the  wort  bore  jo  great  a  ^ren^hrfWart 
proportion  to  the  other  ingredients,  that  they  may  be  overlooked  without  any  proporticns^f  fac- 
<>  reat  inaccuracy.  As  far  as  we  can  judge,  the  nature  of  this  faccharine  matter  chamie  matter, 
fs  the  fame,  whether  it  he  drawn  from  Barley  or  Bigg  Malt.  Wort  may  be 
confidered  as  confifting  effentially  of  this  matter  held  in  dilution  by  water 
The  ftreno-tli  of  wort  is  always  proportional  to  the  quantity  ot  matter  container 
in  a  given  bulk  of  that  liquid.  Hence,  to  afcertaiti  the  compaiatn  e  va o 
different  Malts,  we  have  only  to  find  how  much  foluble  matter  each  ot  t»iCin 
will  yield  when  treated  with  water.  Now  water,  by  diffolving  this  matter,  be¬ 
comes  fpccifically  heavier  than  before,  and  the  more  io,  the  greater  the  quantity 
which  it  has  taken  up.  It  was  impoffible  to  procure  pure  faccharine  matter ;  Thc  rpecife  gravity 

■but,  by  evaporating  wort  to  drynefs  in  the  temperature  of  'u  if , blur  SSSlI-S 

refidue  cealed  to  lofe  any  more  weight,  we  procured  Lxti  a  a  01  malt  in  a 

dance.  The  refult  of  many  trials  upon  this  extraft  from  all  the  different  kinds 

of  Maltfubjected  to  Experiment  was,  that  the  extract  from  all  ot  mem  produce 

the  fame  incrcafe  in  the  fpecifrc  gravity  of  water,  when  diflohed  ni  it.  in  t  ic 

fame  proportion.  This  ihewed  us,  that  the  fpecilic  gravity  of  the  worts  might  in 

all  cafes  be  uletl  as  the  meafu-re  of  their  relative  ft  re  ngtns,  and  that  it  inoicao*l, 

with  fuihcient  precition  for  practical  purpofes,  the  quantity  ot  lo.ia  extu.m 

refpedtively  contained  in  them. 

By  diffolving  given  proportions  of  dry  extra&  of  wort  hi  known  weights  of 
water,  and  taking  the  i'pccific  gravity  of  the  folutions  at  the  temperate.]  eo  do  , 
we  were  enabled  to  conftruH  the  following  I  able,  winch  indicates,  01  *i‘i 
temperature,  the  proportion  of  folid  extract  by  weight,  container  m  urn 
by  weight  of  wort  of  ail  cl cnfiti.es. 
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Quantity  of  faccha- 
rir.e  matter  indicated 
by  every  fpecific 
gravity. 


T  ABLE  XV. 


Specific 

Gravity. 

Extratt 

per  Cent. 

Specific 

Gravity. 

Extrafl 

per-  Cent. 

Specific 

Gravity. 

I.  OO  0 

O.  CO 

I.  O  48 

I  I.  50 

I.  c  96 

I.  OC  Z 

O.  2  2 

49 

11.  74 

97 

0 

0.  44 

I.  0  50 

I  I.  97 

98 

3 

0.  66 

51 

I  2.  20 

99 

4 

0.  88 

S2 

12.  43 

1.  100 

5 

1.  09 

53 

12.  66 

IOl 

6 

*•  3 1 

54 

12.  89 

102 

7 

1.  IJ2 

5  5 

13.  12 

103 

8 

i-  75 

55 

13-  34 

104 

9 

1.  96 

57 

13-57 

103 

1.  0  10 

2.  17 

58 

13-  S3 

ic6 

1  1 

2.  38 

59 

14.04 

107 

I  z 

2.  59 

1.  0  60 

1 4-  S2 

108 

1 3 

2.  81 

61 

14  53 

109 

*4 

3.  06 

62 

H-  75 

1.  1 10 

15 

3-  32 

63 

14.  96 

1 1 1 

1 6 

3-  57 

64 

15.18 

1 1 2 

17 

3.  84 

65 

15-39 

1 13 

18 

4.  05 

66 

1 5.  60 

114 

1 9 

4.  25 

67 

15.81 

1.  0  20 

4-  45 

68 

16.  02 

1 16 

21 

4.  65 

69 

16.  24 

117 

22 

4.  85 

1.  0  70 

16.  48 

1 18 

23 

5.  12 

7 1 

16.  67 

1 19 

■  24 

5.  36 

72 

16.  90 

I.  120 

25 

5.  58 

73 

l7-  i3 

I  2  I 

26 

5-  93 

74 

17-  37 

122 

27 

6.  19 

75 

17.67 

I  23 

28 

6.  54 

76 

17. B6 

I24 

29 

6.  80 

77 

18.  09 

I25 

1.  0.  30 

7.  06 

78 

18.32 

126 

3i 

7-  33 

79 

1 S.  53 

127 

32 

7.  58 

1.  0  80 

18.  78 

128 

33 

7.  83 

81 

19.  01 

I  29 

34 

8.  09 

82 

19.  24 

I.  I30 

33 

8-  34 

S3 

47 

1.  .  40 

56 

8.  59 

84 

J9-  71 

I.I5O 

37 

8.  84 

85 

19.  94 

I.  l6o 

38 

9.  09 

86 

20.  1 7 

1.  170 

39 

9-  34 

87 

20.  3  t 

I.  160 

1.  0  40 

9  58 

88 

20.  i4 

1.  I9O 

41 

9-  83 

89 

20.  81 

I.  200 

42 

10.  07 

1.  0  90 

21.  03 

I.  2  IO 

43 

10.  31 

91 

21.  26 

I.  220 

44 

10.  55 

92 

2I.47 

I.  23O 

45 

10.  79 

93 

21.  73 

I.  235 

46 

ic.  03 

94 

21.  89 

47 

11.27 

95 

22.  IO 

Extract 

per  Cent. 


22.  31 
22.  52 
22.  72 

22.  92 

23-  13 

23.  36 
2t.  62 

23.  84 

24.  05 
24.  24 
24.  45 
24.  68 

24.  89 

25.  1 1 
25-  3i 
25.  52 

25-  75 

25.  97 

26.  18 
26.  38 
26.  59 

26.  79 

27.  00 
27.  21 
27.  41 
27.  6l 

27.  80 

28.  OO 
28.  19 
28.  30 
28.  57 

28.  82 

29.  OO 
29.  27 
29. 51 

3  *•  74 

S3  *8 
3  5-  95 
37-  94 

39*  95 

41.  89 

45.  90 

45.  67 

47-  3 1 

49.  11 

50.  00 


o  V( !  Py  this  Table,  a  portion  Of  the  wort  of  each  Brewing  was  evaporated 
to  dry  nets,  a.  ter  its  fpecific  gravity  had  been  afeertained.  The  quantik^f  dry 
refioue  obtained,  was  found  to  eorrefpond  very  well  with  the  numltrr'Mn  the 
i  able,  i  he  fpecific  gravity  of  ftrong  ale  wort  (temperature  (ifT)  fhldorn  exceeds 
1.100,  and  fometimes  is  as  low  as  1.0 56.  d  he  firft  contains  ^ne-fourth  of  its 
weight  of  dry  extraft  ;  the  fecond,  foniewhat  lefs  than  one-feventh.  Vfort  de¬ 
fined  for  ate  to  be  fold  at  £.  6.  per  barrel  in  1805,  furnifhed  by  a  Brewer,  was 
1  ,  r!)ecihc  gravity  1.097.  Thefpecific  gravity  of  linall  beer  wort  in  Edin¬ 

burgh  is  often  as  low  as  1.020.  In  feme  cafes,  it  is  as  high  as  1.040.  The 
krongclt  wort  111  our  trials  was  of  the  fpecific  gravity  1.127. 

The  instrument  called  a  faccharometcr ,  is  merely  a  livdrometer  contrived  to 
;ew  the  pecihe  gravity  of  wort,  d  he  degrees  upon  it  however  are  arbitrary. 
Jt  is  u Hally  accompanied  by  a  fcale  explaining  the  value  of  tbefe  deo-rees.  A 
given  bulk  of  wort  is  pitched  upon,  namely,  a  barrel,  and  the  number  of  pounds 
avoirdupoife  of  dry  extraft  in  that  bulk  is  indicated.  The  faccharometer  ufed 

f  in 
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in  our  Experiments  on  brewing,  was  made  by  Mefirs.  Dring  and  Fage  in  London. 
It  was  far  from  being  accurate.  The  value  of  a  degree,  or  of  a  pound  per 
barrel,  as  they  have  chofen  to  term  it,  varied  fomewhat  in  different  parts  of 
the  fcalc ;  but  within  the  range  that  ufually  included  the  ftrength  of  our  worts, 
it  was  nearly  equivalent  to  two  and  a  half  pounds  per  barrel. 

The  ftrength  of  the  wort,  as  it  iftues  from  the  cock  of  tire  math  tun,  is  never 
fo  high  as  what  has  been  mentioned  above.  After  is  has  been  drawn  from  the 
Malt,  it  is  conveyed  into  a  copper  vefiel,  and  boiled  violently  for  an  hour  or 
-two,  till  it  is  reduced  to  the  wilhed-for  quantity  and  ftrength.'  By  this  boiling, 
the  fpccific  gravity  increafes  at  an  average  about  -*4-0-5- th  parts. 


In  the  boiler,  the  wort  is  mixed  with  a  quantity  of  hops,  varying  according 
to  their  quality,  and  the  ftrength  and  kind  of  the  ale  wanted.  In  our  trials, 
the  proportion  varied  from  two-thirds  of  a  pound  to  one  pound  per  Juiihcl  or 
Malt ;  or  about  TVth  part  of  the  weight  of  the  Malt  tiled. 


Hops  contain  two  very  remarkable  fubftances.  ].  A  folid  oil  of  a  dark  green 
colour,  to  which  they  owe  their  peculiar  fined  and  flavour.  This  oil  belongs  to 
the  fpecies  called  volatile  oils ,  though  it  is  by  no  means  remarkable  for  its  vola¬ 
tility.  A  heat  of  212°  was  not  found  fuflicient  to  diftil  it  over,  when  mixed 
with  water  in  elofe  velfels.  It  is  this  oil  which  communicates  to  ale  its  pecu¬ 
liar  fmell,  and  in  fome  meafure  alfo  its  flavour.  2.  The  other  ingredient  lias  an 
intenfelv  bitter  tafte,  and  a  narcotic  quality.  This  fubftance  is  very  foluble  in 
water.  It  corrects,  to  a  certain  extent,  the  lufcious  fweet  tafte  of  the  faccharine 
matter,  and  alfo  prevents  the  tendency  which  the  wort  would  othenvife  have  to 
get  four.  There  is  a  third  fubftance  which  hops  give  out  to  water,  it  has  a 
brown  colour,  and  becomes  moift  when  expofed  to  the  air.  Its  properties  are 
not  remarkable,  fo  that  we  may  prefume  it  has  but  little  effect  upon  the  wort. 


When  the  wort  is  let  out  of  the  boiler  into  the  cooler,  it  is  made  to  pafs 
through  a  drainer,  that  the  hops  may  be  retained.  There  are  left  upon  the 
drainer  full  of  wort,  fo  that  a  confiderable  lofs  is  fuftaiued,  unlefs  means  are 
fallen  upon  to  get  this  wort  feparated.  The  refuft  of  our  trials  was,  that  100 
pounds  of  hops  retained  about  l.  13  barrels  of  wort. 


III.  The  boiled  worts,  while  frill  hot,  are  allowed  to  flow  into  very  large 
Iliallow  fquare  veft’e-k,  called  coolers ,  placed  in  the  nio-ft  airy  fituation,  in  order 
that  the  worts  may  cool  as  fpeedily  as  poffthle.  Thefe  coolers  are  of  inch  a  fire 
that  the  wort,  while  in  them,  is  only  a  few  inches  deep  ;  and  they  arc  fo  placed, 
that  the  liquor  may  he  let  from  one  to  another,  that  thus  the  rate  of  cooling 
may  be  ltill  farther  accelerated.  The  temperature  to  which  the  wort  is  reduced 
in  thefe  coolers,  depends  upon  the  feafon  of  the  year.  In  warm  weather  it  is 
cooled  down  as  much  as  poftible;  but  in  winter,  which  is  eonfklered  as  the  bell 
time  for  brewing,  this  would  retard  the  fermentation  too  much.  The  ufual 
temperature  in  winter  is  about  32°;  but  in  ft:  miner,  by  cooling  the  wort  in  the 
night  time,  it  is  brought  lbmctimes  to  40°. 


While  the  wort  is  in  the  coolers,  it  undergoes  a  confiderable  change  in  its 
denftty,  the  great  fur  face  of  hot  wort  occasioning  a  very  copious  evaporation. 
In  our  trials,  the  change  of  bulk  averaged  very  nearly  one-fourth  of  the  origi¬ 
nal  quantity;  that  is  to  fay,  every  loo  gallons  of  wort  in  the  boiler,  when 
cooled  down  fufticiently  to  be  put  into  the  fermenting  tun,  were  reduced  to  75 
gallons.  This  reduction  is  occafioned  not  merely  by  the  evaporation,  but  by  the 
leparation  of  the  hops,  which  greatly  inereafed  the  apparent  bulk  in  the  boiler. 
The  cooling  alfo  caufes  a  diminution  of  about  part. 


IV.  From  the  coolers,  the  wort  is  let  down  into  a  large  deep  fquare  or  cylin¬ 
drical  veflel,  called  the  fermenting  tun ,  in  which  it  is  made  to  undergo  the  pro- 
cefs  of  fermentation.  This  procefs  is  brought  on  by  mixing  it  with  yeaji. 

Yeaft  is  a  fubftance  which  collects  upon  the  furface  of  ale  during  fermenta¬ 
tion.  At  firft  it  is  yellowish,  white  and  frothy;  but,  when  dried,  it  acquires  a 
good  deal  of  refemblance  to  fome  kinds  of  cheefe,  which  it  approaches  alfo  in 
fome  of  its  chemical  characters.  Whether  this  fubftance  ex  ills  previously  in  the 
infulion  of  Malt,  or  is  formed  by  fermentation,  has  not  been  ascertained  by  Ex¬ 
periment,  though  the  latter  opinion  is  the  more  probable  of  the  two. 
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Hops. 


Wort  retained  By 
Hops. 


HI.  The  Cooling. 


IV.  Tire  Fermenting. 


Nature  of  Y ealfc. 


nSO 


b  A  B  E  It  S  RELATING  TO  MALT  MADE  FROM 


.  Phenomena  of  Fer- 
nicntatwjj. 


Soon  after  the  yea  ft.  and  wort  have  been  mixed 


|  „  in  the  fermenting  back,  a 

white  ieum  begins  to  collect  upon  the  furface  of  the  liquor,  the  temperature 
liles,  many  air  bubbles  efcape,  and  carry  along  with  them  a  vifeid  matter  to 
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the  top,  where  it  forms  a  thick  f 


troth, 


conftanlly 


accumulating. 


Worts. 


Quantity  of  YeaiL 


- .  ,  ,  -  - j  - s.  This  froth, 

winch  is  nothing  elle  than  yeaft,  the  Brewer  mixes  occafionallv  with  the  liquor 
below,  that  the  prog  refs  of  the  whole  may  he  as  equal  as  pofiible.  After  a 
longer  or  Ihorter  interval,  the  intdtiiie  motion  fubtides,  the  froth  falls  down, 
a”d  the  temperature  approaches  toward  that  of  the  atmofphcre.  The  liquor 
lias  now  hr  come  Ipecilically  tighter,  and  has  acquired  the  tafee  and  properties 
ot  ale.  The  Brewer  draws  it  off  from  the  fermenting  back,  and  puts  it  into 
hog  11  leads,  i  Ids  is  called  clecnijing.  In  thefe  hogflieads  the  liquor  ferments 
■very  flow!}',  throws  up  a  quantity  of  yeaft,  and  lets  another  portion  fubfide.  At 
Temperature  of  the  lafl  it  becomes  t ran fpa rent,  and  is  then  fit  for  ufe.  The  temperature  of  the 
wort,  when  let  down  into  the  fermenting  back,  is  ufually  about  52°;  the  lubfe- 
quenfc  life  depends  upon  the  violence  of  the  fermentation,  which  is  in  home 
meafure  regulated  by  the  temperature  of  the  room  in  which  the  velfels  are 
placed,  but  chiefly  by  the  quantity  of  yeaft  mixed  with  the  wort.  If  we  fup- 
*  pole  the  fermenting  back  properly  placed,  fo  as  to  fecure  as  nearly  as  pofiible 
an  equability  of  cxteinaf  temperature,  then  the  rife  depends  upon  the  yeaft. 

1  he  quantity  of  \  can  ufed  by  Brewers  is  very  final  1,  ufuallv  about  one  gallon 
to  every  three  barrels  of  wort.  Hence  the  fermentation  is  flow  and  impeded. 
rIhe  increafe  ot  temperature  during  the  fermentation  of  ale,  amounts,  at  an 
a\ erage,  to  1.5  ,  but  is  often  much  lets.  IIic  greateft  rife  in  our  trials  was  270. 
1  his  was  in  fummer.  I11  one  cafe  the  wort  rofe  from  44°  to  710,  in  another  from 
55°  to  82°.  W  hen  the  brewhoufe  is  too  much  expofed,  and  the  wort  let  down 
low.  tliu  tei  mentation  m  Ionic  calcs  produces  fc&rccly  any  increafe  of  beat.  In 
one  brewing,  for  inftance,  in  which  the  wort  .was  let  down  at  52°,  the  tempera¬ 
ture  was  never  obferved  higher  than  53°.  1 

.  When  Pi(bcefs  is  properly  eondu&ed,  the  fermentation  ufuallv  acquires 
its  greateft  mtenfity  about  the  5th  or  6th  day,  and  by  the  9th  or  loth  it  has  fub- 
.  tided,  and  the  ale  is  ready  for  cleanling.  In  hot  weather,  the  rate  of  fermenta¬ 
tion  is  lo  much  accelerated,  that  the  ale  is  put  into  calks  on  thefixth  day,  while 
the  increafe  oi  temperature  is  at  its  maximum.  In  fome  cafes,  even  fifteen  days 
•elapie  before  the  operation  is  concluded. 

The  fermentation  is  occafioncd  by  the  re-adion  of  the  yeaft  on  the 'faccharine 
matter.  Carbonic  acid  is  emitted,  and  a  quantity  of  ardent  fpirits  formed 
Vfere  the  quantity  of  yeaft  fufficient,  and  the  fermentation  carried  as  far  as 
pofiible,  four-fifths  of  the  faccharine  matter  would  difappear ;  but  this  not  beino* 
the  objed  ot  the  Brewer,  fo  little  yeaft  is  ufed,  that  a  great  part  of  tire  faccharine 
matter  remains.  Hence  ale  is  in  reality  a  mixture  of  fermented  and  unfer¬ 
mented  won.  Accordingly,  upon  evaporating  the  ale  to  dry nefs,  a  great  part 
of  tins  extiact  or  Malt  may  be  ftill  obtained.  The  fpecific  gravity  of  the  wort 
is  diminiihed  by  the  fermentation,  in  proportion  to  the  quantity  of  faccharine 
rnartci  decompofed,  and  of  ardent  fpirits  produced.  Hence  this  diminution 
fer\ es  as  a  meauue  of  the  extent  to  which  the  fermentation  has  been  carried. 
It  is  known  among  Brewers  by  the  technical  name  of  attenuation .  The  follow- 
mg  I  able  will  fnew  the  extent  of  this  change  of  fpecific  gravity,  by  fermenta¬ 
tion,  in  feveral  of  the  ales  brewed  under  our  infpedion. 
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TABLE  XVI. 


AfALT  BREWED. 

Specific 

Gravity  of  • 

Wort. 

Specific 
Gravity  of 

Ale. 

Difference. 

MALT  BREWED. 

Specific 
Gravity  of 

Wort. 

Specific 
Gravity  of 

Ale. 

Difference. 

( 

Norfolk  -  -  -  -  i 

i.  io5o 

I.  0264 

O.  0796 

Edinburgh  -  -  - 

1 

I.  I  I  16 

I.  0310 

0.  0796 

D°  ------ 

1.  103Q 

I.  0275 

755 

D° . 

- 

I.  I2c6 

°35I 

255 

I 

1 

1 

1 

1 

o 

I.  1070 

1 .  ot 10 

760 

Haddington  -  - 

2 

X.  I  I  14 

1.0275 

s39 

Kent  -  -  -  -  i 

I.  104Q 

I.  O32  I 

719 

;  D° . 

1. 0932 

1. 0202 

73° 

,D° 

I.  1062 

I.  0308 

754 

D°  -  -  -  -  - 

3 

I.  1 1 18 

i.  0268 

850 

D°  ------ 

I.  1170 

I.  O28X 

889 

D°  ...  -  -  - 

3 

I.  1029 

1.  0217 

812 

Norfolk  -  -  -  -  2 

I.  o^o 

t.  C238 

432 

Lanark  Bigg  -  - 

1 

1. 0900 

1.  0120 

780 

D°  ------ 

I.  1066 

O 

O 

C/1 

658 

D° . 

I .  I ! 60  ' 

1.  0294 

866 

D° . 3 

I.  1070 

I.  0249 

821 

Perth  Bigg  -  -  - 

1 

I.  i  1  10 

1.  0342 

768 

B*  -  --  --  -  -  - 

I.  1040 

I.  0269 

77i 

D°  ----- 

I.  I2Q7 

1.  0341 

866 

Efiex  -  -  -  -  3 

I.  1 1 10 

1.  0264 

846 

D° . 

- 

I.  1034 

1.  0342 

692 

Haddington  -  -  x 

I.  10.46 

1 .  0218 

828 

.  Kirkcudbright  Bigg 

2 

1.  0820 

1.  0152 

663 

D°  ------ 

I.  104; 

I .  C249 

756 

D° . 

I.  IO87 

1.  0295 

793 

Edinburgh  -  -  -  i 

1.  1057 

I.  0382 

675 

Such  is  a  fhort  fketeh  of  the  procefs  of  Brewing.  From  the  peculiar  natuic 
of  ales,  and  the  imperfection  of  the  fermentation  to  which  the>  aic  lubjcCted, 
they  cannot  well  be  compared  together,  in  order  to  form  an  eftimateof  the 
value  of  the  different  Malts  from  which  they  have  been  procured.^  It  is  only 
when  they  are  m  the  i'tate  of  worts  thfit  this  comp  a  n  fon  can  be  made,,  and  that 
onlv  as  far  as  regards  the  quantity  ot  folid  extract  which  each  yields  to  watci. 
The  following  Tables  exhibit  .the  refults  of  our  trial. 

Thefe  Tables  confift  of  eleven  columns.  Ihc  fiiit  column  contains  tiic  names 
of  the  Grain  from  which  the  wort  was  produced;  the  fecond,  the  weight  of 
that  Grain  per  bufliel ;  the  third,  the  number  of  bufhels  of  Malt  ufed  at  each 
brewing  refpedti vel v  ;  and  the  fourth,  the  weight  of  this  Mult  pci  bufLcl.  I  he 
fifth  .-column  contains  the  quantity  of  wort,  in  aie  bairels,  extiattcd  f  iom  the 
Malt.  Sometimes  only  one  wort  was  taken,  water  being  adcLci  till  tne^Malt 
■was  exhaufted ;  fometimes  twro  and  fomelimes  threev  but  in  Ine  i.dc  cafe  the 
third  wort  was  thrown  away  as  ufelefs.  7  he  number  of  worts  procured  at  each 
brewing,  will  he  fecn  by  infpe&ing  the  fifth  column  of  the  Tables,  where  the 
11  um lier  of  barrels  of  each  are  given.  Ibe  fixtli  column  gives  the  fpecilic  gra¬ 
vity  of  the  wort,  and  the  feventh  its  ftrength,  as  indicated  by  the  facchaiomete^ 
of  D lino-  and  Page.  The  eighth  gives  the  total  quantity  of  dry  La  tract  of 
Malt,  in  lbs.  avoirdupois,  obtained  at  each  brewing;  the  ninth,  the  quantity. ot 
dry  extract  yielded  by  a  bufliel  of  the  Malt  employed  ;  the  tenth,  the  quantity 
of  extraft  which  a  bufliel  of  the  Raw  Grain  would  have  yielded,  fuppofing  that 
bufliel  to  have  been  fiiTt  malted  and  then  brewed.  It  was  calculated  by  com¬ 
paring  the  quantity  of  Malt  obtained  from  a  bufliel  of  Raw  Grain,  with  the 
quantity  of  extraft  yielded  by  a  bufliel  of  Malt.  The  laft  column  exhibits  the 
quantity  of  extract  which  one  pound  of  Raw  Grain  would  yield,  fuppofing  that 
pound  previoufly  malted. 
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PAPERS  eei.  A  TING  TO  MALT  MADE  FROM 

TABLE  XVII— BREWINGS  OF 


grain. 

ENGLISH. 


Norfolk 

Norfolk 

Norfolk 

Norfolk 

Norfolk 

Suffolk 

Kent  - 
Xeat 
Kent  - 


Weight 

per 

Bufhel. 


Bufhels 
of  Malt 
ufed. 


5°-  375 
5°'  375 
5°-  375 
5°-  375 

5°*  375 
50.  508 

49.  750 

49-9*4 

49.  832 


Average 


60.  o 
47-5 
5S-o 
60.  o 

55.0 

72.  o 

60.  o 

50.  o 
81.  875 


50.  208 


BIGGS. 


Lanark  - 
Lanark  - 

<  Perth 

Perth  - 

Perth 

Aberdeen 

Aberdeen 

Dumfries 


Weight 
of  Malt 
per  Buihel. 


36-5s  Z 

36.58  / 
36.58  -2 

38.40  / 

38.40  , 

4°.  56  j  . 

34-  88  J 

35- 76  j 

35-44 


Wort 

in 

Barrels. 


1  o.  6 11 
7 


3o>  3 


11.  131 
9.  1 76 ; 
9. 166  • 
14-77 

f  7-97*  • 

!  8.  166  <v 

L  3-38o  : 

10.  583 
8.  527  y 

3-  5S°  - 
f10-  735  ? 
7  7-4*7  - 
\.  4-465 

;  8.954. 

7-  3°5 
!v  2.  727  7 
it.  4881 
16.222 
2.673 


i 


37.02 


SCO  T  C  H. 

Haddington  -  - . 

52. 190 

60. 

38. 06  _ 

Haddington  -------- 

52.  190 

72. 

39. 18 

Haddington  and  Berwick  -  -  -  - 

53.094 

60. 

39.00 

Ha4dington  and  Berwick  -  -  -  . 

53.094 

54- 

39. 60 

Edinburgh  -  -  -  --  --  -- 

52.  164 

60. 

41.92 

Edinburgh  -  --  --  --  -- 

52.  164 

60. 

42.  24 

Edinburgh  -  --  --  --  -- 

52.  164 

79.  125 

41.  00 

Fife  -  - . 

51-  539 

72- 

38.  80 

Fife . 

5^-539 

72 

38.  80 

Average  -  - 

52-237 

-  -  - 

38.  80 

r, 


Average  -  - 


48.  562 

48. 562 

60 

72 

36. 44 
36.44 

47.  854 

72 

34-44 

48.  562 

80 

37-57 

48.  562 

60 

36.53 

48.  562 

72 

36. 03 

48.  562 

72 

36.03 

47.  oco 

60 

36.81 

48.  278 

-  -  - 

36.  28 

( 


( 


1  5.  300 
1  o.  900 
1 1 . 667  \ 

8.  971 
9-  053 

^3-  470 

12.  094 

13.  686 
12.  672 

9.  809 
10.  361 

2-  455 

1 8.  coo 
9-  223 
6.  236 
14. 000 
8.  250 
6.  240 

14-75° 
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TABLE  XVIII.— BREWINGS  OF 


GRAIN. 


ENGLISH. 


Norfolk 

Norfolk 

Norfolk 


Norfolk 


Norfolk  r-  . 


Kent 


Average 


SCOTCH. 


Haddington  -  -  -  - 
Haddington  -  -  -  - 
Haddington  and  Berwick 


Haddington  and  Berwick 
Fife . 


Average 


50.  820 


3*-  327 


Weight 

Bufhels  of 

Weight 

Wort 

per 

Malt 

per 

in 

Buftiel. 

ufed. 

Bulhel. 

Barrels. 

5°-  57 

60 

33.437 

18.  135 

5°-  57 

70 

38.437 

10.  878 

10.  000 

51* 

5° 

37-  56z 

2  3-  694 

S1- 

S2 

37-  562 

7.  722 

7-  83 

4.  72 

51* 

50 

37.  562 

8.  79 

4.  87 

8.  30 

49. 945 

76 

36-  875 

10. 527 

8.  125 

4.  013 

50.  680 

- 

37-  739 

- 

52.  265 

72 

37.  298 

11.  378 

13  000 

52.  265 

60 

37-  298 

15. 206 

5°-  53i 

60  ' 

38.  501 

15.  00 

4-75 

S°-53i 

64 

33.  501 

t— 1 
CO  0 

v_n 
W  ^-ri 

0.  722 

48.  508 

72 

40.  036 

1 1.  429 

7.  25 

7.25 

BIGGS. 

Kirkcudbright  -  --  --  --  - 

46.  875 

60 

36.  40 

15.  621 

Kirkcudbright  -  --  --  --  - 

46.875 

72 

36.  40 

9>  934 

9.  6 1 1 

Ayr  -  --  --  --  --  -- 

47-937 

50 

37-  83 

1 3-  388 

4.  138 

Ayr . ------ 

47-  937 

98 

37.83 

14.  5 

10.  694 

Angus  -  --  --  --  --  - 

47-  392 

72 

38.57 

11.  in 

7-  277  * 
10. 083 

Average  ------ 

47-  4°3 

- 

37.40 

- 
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GRAIN,  OF  SECOND  QUALITY.  from  Barleyand 

Scotc'i  Bigg- 


Saccharometer 

Total 

Solid  Extradl 

Solid  Extract 

Solid  Extradl 

Specific 

Degrees. 

Quantity 

of 

from  a  Bufhel 

of  Malt  in  lbs. 

from  a  Bulhel 

of 

from  a  Pound 

of 

Gravity. 

D  and  F. 

dry  Extract. 

Avoirdupois. 

Raw  Grain. 

P^aw  Grain. 

I.  072 

26.  0 

1234.95 

20.  582 

22-475 

O.  4444 

I.  I06 

I.  C41 

38-5 

13-73 

1489.  92 

21.  284 

23.  241 

0.  4596 

30.  625 

1 1 8l.  99 

23.  640 

24.  552 

0.4814 

.  - 

39-5 

1 1  625 

U44-  13 

22.  002 

22.  852 

0. 448  I 

5-  375 

MW* 

26.  375 

13. 125 

1 1 1 1.  03 

22.  221 

23.078 

0.4525 

J-375 

m  • 

39° 

16.  0 

1624.  10 

2  1.  370 

22.  504 

0.4506 

,  _  * 

3-75 

21.  849 

23-117 

0.4561 

I.  Ill 

1.  032 

39-75 

10.  35 

1 

1560. 06 

21. 667 

22.  359 

0.4278 

I.093 

32.  25 

1319.84 

21.997 

22. 699 

0-4343 

- 

32.  75 

4. 00 

H35-  iS 

23.  92O 

24.  146 

0.4778 

- 

40.25 

10.  75 

5.625 

1376.  55 

21.  510 

21.  831 

0. 4320 

41.5 

20.  25 

1770.  96 

24.  600 

23-  137 

0.477c 

25 

- 

22.739 

22.  834 

0. 4498 

1.082 

29.5 

1210.  62 

20.  I77 

20.  428 

0,4358 

1.  109 

i°47 

38-75  ■ 

17-25  . 

i44i-  37 

20.  OI9 

20. 268 

0.4324 

- 

2.8.  00 

3-75 

io52.  66 

21.253 

21.483 

0.  4481 

-  - 

39-  375 

15- 

21 1 1.  22 

21.  543 

21.  560 

0.4497 

38-  375 

1565.  c6 

21.737 

20. 552 

0-4337 

2.  oco 

-  - 

20.  946 

20.  858 

0. 4399 
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TABLE  XIX.— BREWINGS  OP' 


grain. 


ENGLISH. 


Norfolk 

Norfolk 

Norfolk 

Norfolk 


•ElTex 


Eflex 


Average 


SCOTCH. 


'Haddington 


Haddington 


Berwick 


Average 


Weight 

Bufhels 

Weight 

Wort 

per 

of  Malt 

of  Malt 

in 

Bufhel 

ufed. 

per  Bufhel. 

Barrels. 

51-937 

72. 

36.683 

IO.  262 

14.  528 

51-  937 

72. 

36.  603 

10.  484 

11.  722 

2.  986 

51. 625 

76. 

37.  610 

14  33 

7.  61 

51.  625 

47- 633 

76 

70. 

37.  6lO 

35.  I25 

14  333 

6.  250 

7.  100 

11.  717 

12.  118 

2.  085 

48. 000 

i 

72. 

35-  656 

1-1.  472 

7.  805 
ic. 083 

5°.  459 

36. 561 

48.  969 

72 

A 

36. 8 16 

■ 

1  ' 

10.  123 
8. 028 

3-44* 

48.  969 

! 

7Z 

1 

1 

36. 816 

10  012 
8.  916 
0.995 

48.  854 

1 

• 

72 

3  7  •  3 1 2 

14.  000 

5.9.6 

4.750 

4S.930 


36.  980 


BIGGS. 

i  * 

1 

( 

i 

1 

j 

‘  *  j 

Kirkcudbright  -  --  --  --  - 

44.722 

4 

67-75 

35- °5i 

1  ] 

13. 083 

6.  250 

8  472 

Kirkcudbright  -  -  -  -  -  - 

44.722 

68.  00 

i 

35- °3 1 

13.048 

5.  125 

10.  083 

Average  ------ 

44.722 

—  ....  ... 

- 

;  35-°3» 

- 
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grain,  of  third  quality.  *£££%? 

V  . — _ *-> 


-  -T 

Saccharometer 

Total 

Extra#  from 

Extra#  from 

Extra#  from 

Specific 

Quantity 

a  Bufiiej  of 

a  Bulhel 

a  Pound 

0 

Degrees, 

■- 

of 

Malt 

of 

of 

Gravity. 

D.  and  F. 

Dry  Extra#. 

Avoirdupois. 

Raw  Grain. 

Raw  Grain. 

I.  107 

33-  25  ( 

1587.  24 

22.  C45 

23-457 

0.  4516 

I.  04.0 

*3-75  * 

i.  104. 

i.°43 

36-75 

14.  50 

2.  25 

1519.95 

21.  no 

22.  463 

O.  4325 

1. 012 

- 

35-oo 

11.50 

1676.  85 

22. 064 

23. 056 

O.  4570 

34-  5°  7 

O.  4614 

-  - 

17.625 

1732. 36 

22.794 

23.  820 

3-  iz5 ; 

j 

1.  in 

38-56  / 

1536.  88 

23, 236 

1.  028 

*  t 

2!.  955 

0.4799 

1.  010 

2,68 

f 

37.00  r 

21.848 

- 

13. 125 

»•  375 

1540.  30 

21.  393 

O.  4551 

i 

4 

•  •  • 

21.  893 

22.  980 

O.  4562 

r  \ 

% 

*  ■vW 

1. 103 

36. 125 

19.  617 

O.  4006 

1.047 

16. 250 

1390.45 

I9.3II 

1. 021 

3-  83 

1. 112 

39-  87 

1647.03 

23-  3/8 

1 . 071 

23.  OI4 

O.  4774 

X.  OI I 

2. 00 

32.  00 

20.  602 

14.  125 

1490.  51 

20.  233 

O.  4141 

2.75 

♦ 

• 

20.  976 

21.  076 

O.  4307 

- - — —t 

V>*  v«o 

o-i  00 

-^1  ^ 
t-r4  v-n 

1481.  78 

21.  87! 

20.  668 

O.  4621 

»•  5 

-  -  - 

32-25 

V*  25 

1 306.  86 

19.  219 

18.  161 

O.  406 1 

-  • -  " 

- -  ■  - 

2O.545 

»9- 4*4 

O.434I 

% 


202. 


P 


2-  _  .i  no  i^pjiuwnr”  1  itUlC,  wuitii  cxiiiuilo  uit  a\utt^L  w i  cuo  j/i  i  cm  oo,py  lit 

Mntton°Mait  made  enable  one  to  form  a  pretty  correct*  notion  of ’the  comparative  value  »of  the 
from  Harley  and  different  kinds  of  Malt,  as  far  as  the  quanUty  of  extract. is  concerned. 


msnts 
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The  folfowii^  Table,  which  exhibits  the  average  of  the  preceding  three, ,*vi?l  . 

^notion 
quantity 


#4  4 


Q_ 


J 


•  4k 


iTADLE  XX.- AVERAGE  .ofitiie  WHOLE  BREWINGS. 


— 


9  *j 

EKG  L  I  S  H. 

Raw  Grain 

*  9 

per 

Bufhel. 

Malt 

I  per 

Bufhel. 

Extract 

in  Pounds  from 

a  Bufhel  of 

Malt. 

Extradl* 

in  Pounds 

from  a  Bufhel 

Raw  Grain. 

k*  * 

E^gra  £ t 

from  a  Pound 

of 

Raw  Grain. 

i  ft  Quality  *  -  -  - 

50. 208 

37.02 

22.  894 

^  ML  w  m 

24-54 

0.  4803 

zd  Quality  -  -  -  - 

50.  63o 

37-74 

2  1.  849 

23. 117 

0.  4561  * 

yl  Quality  -  -  -  - 

■50.459 

36.  561 

21.  893 

22.  980 

0.  4562 

• 

Average  -  - 

50. 449 

37. 107 

22.  212 

23-  5+5 

0.4642  tl, 

|  '  . .  % 

SCOTCH. 

'W  W 

nil  Quality  -  -  -  - 

S2-2  37 

38.80 

24.  696 

25.  x7 

0. 4876, 

id  Quality  -  - 

50.  820 

04 

OO 

04 

22.739 

22.834 

OV4498 

•3d  Quality  - 

48-93 

36.98 

20. 976 

21. 076 

0. 4307 

Average  - 


t 

% 


« 


50. 662 


33-°35 


22.  803 


23.026 


o.  4560 


BIGGS.- 

%  , 

. 

t>* 

W  A 

w 

f  1  9 

nil  Quality 

48.  278 

36.28 

22. 424 

22.47 

0. 4646 

2d  Quality  -  -  -  - 

47-+03 

37-4° 

20. 946 

20.  858 

0.4399 

3d  Quality  -  -  -  - 

44.72 

3  5  • 0  3 

20.545 

19.4*14 

c.4341 

"W 

Average  -  - 

-  -  - 

46.  So 

36.23 

21.305 

20. 914 

0.4462 

~sp~ — 

From  this  Table  it  appears,  that  the. weight  of  the  English  and  Scotch 
Barley,  from  which  the  Malt  ufed  in  Brewing  had  been  procured,  was  nearly 
the  fame,  but  the  Bigg  was  about  8-per  cent,  lighter.  The  . Malt  from  the 
Scotch  Barley  was  heaviefl,  and  that  from  the  Bigg  lightetl.  Were  we  to  elti- 
raate  the  value  of  each,  by  the  quantity  of  extract  yicLfcd  by  the  bulhel  of 
Malt,  that  value  would  be  as  follows  : 


English  Malt 


97.  4*# 


Scotch  Bariev  Malt.v  -  -  100 

-  -  93.  4 


.  > 


Bigg  Malt 


4 


w* 


or  the  Scotch  icon  Id  lie  c,  per  cent,  better  than  the  Engfilhy  and  ‘About  6  f-  per 
cent,  above  the  Bigg. 


V 


Were  we  to  eftimate  the  comparative  values  from  the  extradl  yielded  by  equal 
weights  of  each  Grain,  that  value  would  be  as  follows  .: 


4k 


Englifft  -  - 

Scotch  -  -  -j 


Ligg  - 


100 

98 

96 


#1 

¥  4 

•  *1 


The  real  comparative  value  is  perhaps,  bed  found  by  this  laft  method;  but 
according  to  the  prefent  mode  of  levying  the  Duty  by  buff,  it  cannot  be  cm-  * 

*  pt,  proved.  f 

• 

•  1  ♦  a  *’  r 


w 
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ployed.  When  we  effrmate  the  value  from  the  quantity  of  extra®  yielded  hy  Re  ort  E  e  • 
the  bulhel  of  raw  Grain,  iuppofing  that  bulhel  malted,  the  refult  is  as  follows :  ment°  on°Maft  im<ie 


m. 


4 


m 

A 


Engiijfh 
Scotch 
Bigg  - 


100 
97.  8 
88.  8 


from  Birley  and 
Scotch  Bigg. 

C _ _ _ X 


Such  are  the  comparative  values  of  the-Engiifh  Barley,  Scotch  Barley, 'and 
•Bigg,  fubje®ed  to  Experiment,  provided  the  quantity  of  folid  extra®  yielded 
•by  the  Malt  to  hot  water  be  confidered  as  a  proper  criterion.  But,  after  all  that 
has  been  laid,  doubts  may  be  ltili  entertained  how  far  this  lolid  ektra®,  though 
the  fame  in  weight,  is  the  fame  in  quality.  There  exifts  a  method  of  detefimin- 
ihg  this  point  with  confiderable  precifion;  When  the  wort  ?s  fubjedcd  to  a 
complete  fermentation,  the  faccharine  matter  Hifappears,  and  a  portion  of  anient 
fpirits  comes  in  its  place.  Now,  if  it  be  found  that  the  folid  extract  from l* 
every  kind  of  Grain. yields  the" fame  quantity  of  fpirits,  it  will  follow  that  this 
.  extra®  is  always  of  tile  fame  quality  ;  ,  but  if  the  weight  of  extra®  from  different 
fpecies  of  Grain  yield  different  quantities'  of  fpirits,  then  it  wifi  follow  that  the 
extra®  of  Malt  differs  in  itsyalue.  To  determine  this  point,  it  was  ueceffary  to 
have  recouife  to  the  operations  pra®ifed  by  the.Diftilrer. 

m  Thomas  Thomfon. 


%  I  DISTILLATION.  '  j 

THE  fecond  mode,  by  wliich  we  propofed  to  inveftigate  the  relative  qualities 
•of  the  different  kinds  of  Malt® is  by  the  operations  of  the  Dntillery.  By 
them;'Tthe  valuable  matter  of  Grain  is  converted  into  ardent  fpirits,  which,  by 
the  aid  of  the  fire  and  ft  ill,  are  obtained  more  or  iefs  diluted  with  water. 
The  ftrength  and  value  of  thefe  fpirits  depend  upoimhe  quantity  of  alcohol 
which  they  contain,  and  which  by  various  methods  .may  Dg’keafify  ascertained. 
The  quantity  of  it,  therefore,  promifes  to  afford  a  ready  meafure  of  the  value  of  » 
different  forts*of  Grain,  and  has  indeed  been  generally  employed  for  that  pur- 
pofe.  Unfortunately,  alcohol  is  not  an  ingredient  pre-cxiiting  in  Grain,  but 
‘the  produ®  of  a  curious  inteftine  change,  during  a  fucceflion  of  .operations  ; 
and  its  quantity:  may  be  influenced,  as  much  by  the  manner  in  which  the 
.procefs  is  eondu®ed,  as  by  the  quality  of  the  (train  itfelf. 

In  attempting  to  determine  the  relative  values  of  the  Malts  made  from 
Barley  and  Bigg,  from  the  quantity  of  fpirit  which  they  refpedtively  yield,  it, 
atfirff,  appeared  reafonable  that  vTe  fhokld  only  employ  in  our  operations  pure 
Malt,  and  the  more  lb,  as  the  Experiments,  of  which  an  account  had  been 
prefented  to  the  Committee  of  the  Houle  of  Commons,  were  inffituted  on 
Grain  in  this  condition.  We  were,  however,  determined,  by  the  following 
■eonliderations,  to  -adopt,  in  part,  a  different  plan.  iff.  It  is  the  general  opi¬ 
nion  of  Diffillers,  that  raw  Grain  produces  more  fpirit,  than  the  lame  Grain 
when  malted.  This  opinion,  if  well  founded,  would  indicate  the  lots  of  fomc- 
thing  capable  offbaffoixling  fpirit,  during  malting,  gud.  The  lofs  of  weight  < 
in  malting  varies  according  to  the  manner  in  which  the  procefs  is  managed, 
lienee  we  concluded,  that  the  produce  of  Malt,  in  fpirits,  might  vary  accord¬ 
ing  to  the  previons  method  of  malting,  independently  of  the  quality  of  the 
Grain  itfelf. r  Raw  Grain  is  free  from  this,  lource  of  variation  ;  and  therefore, 
we  hoped  to  fucceed  belt,  in  our  attempts  to  difeover  the  relative  values,  by 
uffng  a  large  proportion  of  it:  aware  that  the  inferences  from  the  trials  made  on 
raw  Grain,  could  only  be  applied  to  Malt,  provided  the  general  opinion,  that 
the  different  forts  of  Grain  bear  the  fame  proportion  to  each  other,  in  the 
,  quantity  of  fpirit  they  afford,  as  the  Malt!  made  from  them,  be  well  founded. 

*  Though  Diffillers  ^frequently  employ  a  proportion  of  malted  Grain,  not 
greater  than  f tb,  or  even  x*th,  yve  preferred  the  proportion  of  two  parts 
of  raw  Grain  to  one  of  the  fame  Grain  malted.  Two  fivites  of  Experiments  were 
made  with  thefe  proportions;  a  third  confided  of  pure  Malt. 


UO 


1 '  A  ?  £  li  S  nt: l a -t ixo  to  M  A  L  T  m aVi:  f ii o a 


2.  In  all  thefc  Experiments,  the  operations  wc?c  on  a  fcale  equal  in  Extent  ta% 

ts  oi^i i;k tde  ulual  in  the  ordinary  way  of  bufinefs,  and  were  managed  as  nearly  in 

from  Ba  ir,- and  the  fame  manner  a s  was  con  hi  tent  with  precifion.,  At  one.of  the  breweries 
bco;cil  t:KS'  buildings  for  a  Still- ho  ufe  were  erected,,  and  the  whole  became  a  very  coir.mo- 


v 


J  dious  Diftiliery.  To  fuperinteud  and  direct  the  operations,  a  fkilful  Diftiller 
was  procured.  who  had  long  been  engaged  in  conducting  the  practical  part 

o  i.vT  ,  i  i  •  .  I  ,  jf  r*  .  •  ii  .  i  .  •  ..i 


o(  e\ tent] vc  effablilhtnents,  and  was  con verfant  in  all  matters  relative  to  the 
bufmefs  of  Diftillation.  As  the  utenfil-s  were  found  to  be  of  dimenfions 
adapted  to  mailiing  lixty  builiels,  this  quantity  was  ufed  in  all  the  trials  men¬ 
tioned  in  the  feqirch  * 


'fhc  fir  ft  fuite  eon  filled  of  fix  fueeefifive  brewings  with  each  quality  of  Grain. 
I  he  fecond,  of  one  brewing,  with  each  quality  of  Grain.  The  Malt  fuite  was 
conducted  in  the  fame  manner  as  the  fecond. 


1 he  procefs.  of  the  Diftiller  is  complicated.  It  maybe  divided  into  four 
-parts*  The  fie  are-16—  *  , 


I.  Preparation  and  grinding. 

II.  ^Brewing. 


III.  Fermenting,  and 


IV.  Diftilling. 


m 


conducted 

them. 


dVe  ihall  describe  the  manner  in  which  each  of  theft;  operations  was 
our  Experiments,  and  add  fume  general  coifiderations  refpedling  1 

I  Prspa?wt’on,  ar.d  As  the  Grain  for  Diftillation  was  not  all  of  the  fame  degree  of  cleannefs,  and 
as  its  worth  Ids  parts  are  not  removed  by  sleeping,  as  in  the  brewery,  tl  * 
of  it  was  milled  through  the  fanners;  not  to  drefs  it  to  a  high  pitch 

n..: .  _ i„.  ..  ..  .,vu  .  .  n  .  1  „  ’ 


Grinding;. 


the  v  hole 

„  ^  but  to 

bnng  it  all;' as  nearly  as  pofiible,  to  a  hate  of  equality  in  this  refpedt.  The 

light  Grains  varied  from  7~Utb,  to  ~  „th  part  of  the  weight  of  the  whole. 

’ 

The.  C  Irain  for  each  ^brewing  was  meafured  and  weighed.  It  was  then 
ground  to  a  fine  meal,  in  conformity  to  the  opinion  of  Ditti Ilers,  that,  in  that 
Hate,  it  yields  belt,  in  the  math  tun.  The  lofs  unavoidable  in^this  operation, 
was  afceitained  by  weighing  the  meal:  At  an  average,  it  amounted  to  .^tli 
•part.  The  calculations  given  afterwards,  founded  upon  the  weight  of  the 
Grain,  always  hear  relation  to  the  quantity  of  the  meal  actually  thrown  into 
the  math  tun. 


% 


'1  he  Malt,  having  been  duly  drelfed  and  meafured  at  the  period  of  its  prepa¬ 
ration,  was  taken  according  to  that:  original  meafurement,  even  though,  from 
regaining  part  of  its  mo  mure,  it  had  "acquired  iomc  additional  bulk.  The 
quantity  neceffary  for  each  Experiment,  was  weighed  out  when  wanted, 
and  ground  in  a  mill  on  thefpot.  luftead  of  lofmg  weight,  as  the  raw  Grain 
did.it,  in  general,  gained  a  little.  This  increafe  was  owing  to  the  abforption 
ot  humidity,  and,  conlequentlv,  was  rnoft  remarkable,  when  the  Malt  had  been 
highly  dried  in  the  kiln,  and  when  it  was  ground  in  moift  weather.  It  amounted. 


at  an  average,  to  about 


II.  The  Brewir-P 


-r-oo^th  part. 

Brewing  is  the  lecond  of  the  Diftilltry  -operations.  It  comprehends  the 
extraction  of  the  loin  hie  parts  of  the  Grain  by  water,  and  the  formation  of  the 
folution,  which,  as  in  the  brewing  of  ale,  is  called  wort.  Having  already  de¬ 
ferred,  in  a  general  way,  this  part  of  the  procefs,  wc  Ihall  only  mention  thofe 
accommodations  of  it  which  our  Experiments  in  the  Diftiliery  required.  The 
farinaceous  iubftance  of  Barley  is  of  much  lefs  eafy  folution  than  the  faccha- 
rine  one  of  Malt,  and  demands  a  nicer  adj aliment  of  the  temperature  of  the 
water,  and  greater  mechanical  agitation,  to  effect  it. 


Fir  ft  Math. 


In  the  fuites  of  Experiments  with  mixtures  of  raw  Grain  and  Malt,  the 
quantity  of  water  introduced  into  the  malh  tun,  was  generally  730  gallon*5* 
of  the  temperature  150°.  This  heat  is  lower  than  what  is  ufed  in  brewim 


Cf 


Whenever  the  term  gallon  is  ufed  in  deftribing  the  procefs  in  the  Difhilery,  a  wine  eaUon  is 
meant,  unlefs  the  contrary  be  mentioned. 

ale : 
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ale  ;  becaufe  the  danger  of  the  felting ,  or  conglutination  of  the  meal  into  2. 

denfe  impenetrable  malfes,  from  a  more  elevated  temperature,  is  confiderably  on°lhitma(ie 
greater.  O11  the  other  hand,  to  promote  the  folution,  the  agitation  was  more  from  Barley  and 
affiduoufty  employed,  and  for  a  period  not  lefs  than  an  hour  and  a  half.  Scotch  Bigg. 

During  this  malhing,  about  500  gallons  of  water,  at  a  temperature  from  ISO*  v - -  / 

to  190°,  were  ufually  added.  Two  hours  were  allowed  for  the  infufion,  or 
rather  for  the  fubfidence  of  the  Grain,  and  the  feparation  of  the  clear  liquor, 
which  does  not  flow  into  the  under-back  through  a  hole  in  the  bottom  of  the 
mafli  tun,  but  is  let  off  from  above,  by  apertures  in  a  large  tube,  or  tiunk,  which 
penetrates  the  bottom,  and  rifes  to  the  top.  As  the  liquor  flowed  out,  its  tem¬ 
perature  was,  very  uniformly,  within  two  or  three  degrees  of  150°. 

Diftillers,  dreading  the  difpofition  of  worts  to  acquire  a  degree  of  acidity, 
if  permitted  to  continue  any  length  of  time  at  an  elevated  temperature,  do  not 
fuller  them  to  remain  in  the  under-back.  In  imitation  of  their  practice,  the 
wort  was  immediately  pumped  from  the  under-hack  to  the  coolers,  where,  from 
the  fniall  depth  and  extended  furface,  it  cooled  with  fufficient  rapidity,  with¬ 
out  the  aftiftance  of  conftant  agitation,  which  is  employed  in  Diflilleries  where 
expedition  is  fo  much  wanted.  From  the  coolers,  the  worts  are  conveyed  into 
the  veil'd  in  which  they  are  to  be  fermented. 

The  temperature  at  which  the  worts  are  “  let  down,”  is,  in  general,  higher, 
than  in  Breweries.  It  is  regulated  in  fome  meafure  by  that  of  the  air.  I11  cold 
weather,  the  fl  1  It  worts  were  permitted  to  flow  into  the  fermenting  tun  at  70*. 

During  the  warmth  of  fummer,  they  were  cooled  as  far  as  the  air  would  admit. 

The  worts  being  conveyed  to  the  coolers,  as  loon  almoft  as  they  reached  the 
under-back,  their  quantity  and  ftrength  could  only  be  determined  by  the 
gauge  of  the  coolers,  and  by  an  examination  of  them  when  ready  for  the  fer¬ 
menting  tun. 

For  the  fecond  mafli,  commonly  500  gallons  of  water,  at  about  i80#,  were  em-  Second  and  Thir4 
ployed.  The  furring  was  renewed  for  half  an  hour.,  and  about  one  hour  and  Mafhes. 
a  half  was  allowed  for  the  infufion^uid  fubfidence.  This  mail)  was  treated  pre- 
cifely  in  the  fame  manner  as  the  preceding.  After  the  fecond  worts  had  run 
from  the  mafli  tun,  a  third  malhing  was  practi fed  with  about  900  gallons  of 
water,  at  nearly  the  boiling  temperature. — On  moft  occafions,  three  mafli  in  gs 
were  found  fufficient  to  extract  all  the  valuable  matter  of  the  Grain  ;  but,  fonie- 
times,  four  were  found  neceflary.  It  is  of  confequcnce  to  ulc  any  ample 
quantity  of  water.  It  anfwers  two  purpofes  : — It  moft  thoroughly  extracts  all 
the  foluble  matter  from  the  Grain,  and  it  forms  worts  of  a  moderate  degree  of 
ftrength,  which  is  very  favourable  to  the  procefs  of  fermentation.  In  general, 
the  quantity  of  wort  "drawn  in  our  Experiments  from  each  bufhel,  amounted  to 
22  or  23  gallons  ;  it  was  never  lefs  than  20,  a  larger  quantity  than  what 
Diftillers  draw;  the  Duty  on  the  wall],  and  on  the  capacity  of  the  ftill,  limits 
them.  In  the  courfe  of  our  Experiments,  we  had  occalion  to  remark,  that  a 
greater  “.length”  than  now  indicated  did  not  prove  beneficial. 

As  the  worts  from  the  third  and  fourth  malhing  are  often  weak,  it  is  ufual 
to  employ  them  in  the  firft  and  fecond  mafhes  of  the  fubfequent  day.  In  the 
fir  ft  fuite  of  experiments,  in  which,  for  fix  fucceffive  days,  we  operated  upon 
Grain  of  the  fame  denomination,  this  plan  was  followed.  I11  the  other  two 
fuites,  the  weak  worts  of  the  third  and  fourth  malhes  were  boiled  during  night  to 
the  proper  ftrength,  and  mixed  with  the  others. 


Owing,  perhaps,  to  the  nature  of  the  amylaceous  matter,  which  conftitutes  fo 
large  a  proportion  of  the  foluble  fubftance  of  raw  Grain,  and  to  its  being  lb 
much  lefs  foluble  in  cold  water  than  in  hot,  the  worts,  while  on  the  coolers, 
depofit  a  confiderable  portion  of  flocculent  matter.  Whether  this  matter  con¬ 
tributes  to  the  ftrength  of  the  worts,  and  adds  to  the  quantity  of  fpirit,  as  Dif¬ 
tillers  believe,  is  a  queliion  not  eafily  determined  ;  but  it  was  thought  requifite 
-to  follow  the  ufual  practice,  and  to  fweep  .the  whole  of  it  into  the  fermenting 
tun. 


The  journals  of  our  operations,  now  before  the  Honourable  Board  (of  which 
\ve  Dial* l  fubjoin  a  fpecimen)  include  a  variety  of  other  oh.lervations  that  were 
made  during  this  jftage  of  the  procefs;  fuel)  as  the  gauges  of  the  math  tun, 
before  and  after  each  addition  of  Grain  or  of  Liquor;  the  change  of  temperature 


a  riling 
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2. 


Report  of  Experi¬ 
ments  on  Malt  made 
;  front  Barley  arid 
Scotch  Bigg. 


III.  Fermentation. 


ai  llin 


o-  from  fuch  addition,  and  from  the  mafhing  or  agitation;  the  time  which 


of  them  might  keep  our  people  on  the  alert,  and  iurnilh  a  multitude  of  chcv.^s 
to  prevent  or  detc6f  any  miftake  or  overfight. 

The  third  part  of  the  procefs  is  the  Fermentation  of  the  M  oits.  It  is,  pemaps, 
the  inoft  important  of  any,  as  in  the  courle  of  it,  the  objedt  of  the  whole  opera¬ 
tion  is  produced.  rl  he  change  is  truly  remarkable;  by  which  the  folid,  mild,^ 
nutritious  matter  of  Grain,  is  converted  into  the  luotile,  intoxicating  fluid  of 
alcohol.  '1'he  whole  is  the  confequence  of  a  new  arrangement  or  the  conRi- 
tuent elements,  induced  by  a  play  of  chemical  attractions,  in  wnie-li  the  lo!:J 
matter  is  refolved  into  fpirit  and  the  (uffocating  elaftic  fluid  of  carbonic  acid. 

The  Di {Filler  carries  the  fermentation  of  the  worts  much  farther  than  the 
Brewer.  Indeed,  lie  encourages  it  to  the  utmoft,  that  tlie  largeft  poflible  quantity 
of  extract  may  contribute  to  the  produClion  of  fpirit.  The  worts  of  themfelves 
would  ferment,  but  imperfectly.  Y  eait  therefore  is  employed  to  accelerate  and^ 
promote  the  fermentation  in  much  larger  quantity  than  in  the  manufacture  of 
ale.  All  the  circumftances,  formerly  mentioned,  of  rife  of  temperature,  in- 
tumefcCnce,  and  agitation,  occur  in  a  more  remarkable  degree.  The  carbonic 
acid  is  often  generated  fo  profufely  as  to  caufe  a  commotion  refembiing  gentle 
boiling,  and  flowing  over  the  tides  of  the  tun,  marks  its  courfe  by  extinguiih- 
ing  candles,  or  proving  deftrudiive  to  fmall  animals  approaching  it.  I  he  fer¬ 
mentation  generally  reached  its  greateft  activity  in  three  or  four  days,  remained 
a  fhort  time  in  that  Rate,  and  then  gradually  abated.  Its  progrefs  is  marked 
bv  important  changes.  The  thick,  adhefive  wort  is  progreilively  transformed 


encing  Ferment  a 
tion. 


termed  attenuation ,  is  the  confequence  of  the  transformation  of  the  extract 
into  alcohol,  and  bears  a  conftant  relation  to  the  progrefs  of  the  fermentation. 

Circumftances  influ-  Though  this  procefs  is  by  no  means  under  fuch  perfect  controul,  as  to  enable 
the  operator  to  enfure  the  complete  attenuation, yet  it  is  influenced  powerfully  by 
a  number  of  circumftances,  which  may  he  in  fome  meafure  regulated  atpieafure. 
Thefe  are,  1.  The  nature  and  quality  of  the  extrad  drawn  from  the  Grain. 
2.  The  ftrength  of  the  Wort.  3.  The  Temperature.  4.  The  quantity  and 
quality  of  the  Yeaft.  By  proper  attention  to  them,  the  intelligent  Diftiller 
regulates,  to  a  certain  degree,  the  fermentation,  and  in  their  accommodation 
and  due  adjuftment,  difplays  his  fuperior  fkill.  We  lliall  briefly  Rate  the  manner 
in  which  thefe  circumftances  were  managed. 


1.  Quality  of  extra#.  i.  The  extract  from  raw  Grain  differs  from  that  yielded  by  Malt  in  many 

refpedts  ;  among  others,  in  having  lefs  difpofition  to  ferment.  Hence,  the  fer¬ 
mentation  takes  place  with  greater  or  lefs  readinefs,  according  to  the  proportion 
of  Mali  ufed  in  the  grift.  We  have  already  Hated,  that  we  uled  both  pure  Malt, 
and  a  mixture  of  two  parts  of  Grain  and  one  of  Malt. 

It  is  a  point  not  yet  decided,  but  which  we  fhall  confider  afterwards,  whether 
the  extract  from  tlie  two  fpecies  of  Grain,  Barley,  and  Bigg,  and  from  the 
different  varieties  of  the  fame  fpecies,  is  at  all  times  equally  fuiceptible  ot 
tl  1  or ou g h  fe r mentation. 

2.  Strength  of  Wort.  o.  Fermentation  is  very  much  influenced  bv  the  ftrength  of  the  worts,  or 

the  quantity  of  water  in  which  the  extract  is'diffolved.  A  certain  quantity  of 
this  fluid  is  at  all  times  neceflary.  Though  faccharine  matter  is  peculiarly  prone 
to  fermentation,  yet  fugar,  or  the  faccharine  extract  of  Malt,  in  a  dry  ffate, 
may  he  kept  for  ever,  and  even  fyrup  may  be  ufed  as  a  prefervativc  of  vegetable 
juices  againft  fermentation.  A  due  dilution,  by  feparating  and  dividing  the 
particles,  favours  the  play  of  thole  chemical  attractions,  by  which  the  inter¬ 
change  of  principles  and  the  production  of  fpirit  are  accompli  (lied. 

In  our  Experiments,  as  lias  been  already  mentioned,  the  quantity  of  worts, 
drawn  from  one  bulhel  of  the  mixture  of  Grain  and  Malt,  was  generally  from 
20  to  23  gallons,  and  in  the  Malt  feries,  it  was  from  23  to  25.  But  the  quan- 
1  tity 
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.tity  of  worts  from  a  given  bulk  of  Grain  ought  to  '.  ary  with  the  quality  of  the  Report  Experj. 
Grain,  and  Ihould  be  regulated  by  their  fpecific  gravity.  Daily  experience  has  me»ts  on  Matt  made 
led  Diftillers  to  believe,  that  great  ftrength  of  worts  is  unfavourable  to  fermen-  fr?H^rif{afrnd- 
tation  ;  while,  from  a  very  fair  inftance  of  comparative  trial,  we  conclude,  that  c°  c  ‘  _'gg*  ^ 
a  greater  degree  of  dilution  than  that  employed  in  our  Experiments  is  by  no 
means  iiccellary  or  ferviceable.  In  our  trials,  the  worts,  at  an  average,  had  a 
fpecific  gravity  of  nearly  fo*53,  compared  to  water  called  1000,  which  indicates 
the  prefence  of  fifty  pounds  of  extract  in  each  ale  barrel  of  43.904  wine  gallons. 

In  Diltilleries,  the  worts  ufually  contain  from  feventy  to  eighty  pounds  per 
barrel. 

S.  By  no  circumftance  is  the  procefs  of  fermentation  more  affe&ed  than  by  s-  Temperature, 
that  of  temperature,  and  it  is  one  which,  at  leaft  in  the  commencement  of  the 
operation,  is  perfectly  in  the  power  of  the  Difiller  to  regulate.  The  conftitucnt 
particles  of  the  extract,  when  divided  by  water,  are  ready  and  eager  to  affunfc 
their  new  arrangement ;  but  their  movements  depend  entirely  upon  the  tempe¬ 
rature.  Deprefs  the  heat  corifiderably  below  50*,  and  all  remains  at  reft; 
elevate 'it  beyond  that  point,  and  the  different  arranging  attractions  commence 
the  fermentation,  and  their  activity  keeps  pace  with  the  degree  to  which  the 
temperature  is  raifed.  As  it  is  not  the  fermentation  which  advances  at  firft  with 
the  greateft  rapidity,  that  ultimately  makes  the  greateft  prog  refs  ;  worts  are  let 
down  into  the  fermenting  tuns  at  a  moderate  warmth  ;  the  precife  temperature 
being  regulated,  in  a  confiderable  degree,  by  the  ftate  of  the  weather.  When 
the  air  was  of  a  medium  temperature,  the  firft  worts  were  generally  run  from 
the  coolers  at  66°  or  6 8°,  and  the  fecond  at  58°  or  6'0°.  During  the  continuance 
of  the  warm  weather,  the  firft  worts  were  nearly  of  the  fame  heat,  but  the  fecond 
were  cooled,  if  pofiible,  to  50* ;  and  in  the  colder  part  of  the  feafon,  the  firft  were 
•generally  at70°or  720.  When  all  the  worts  were  mixed  in  the  tun,  their  mean 
temperature  was  62°  to  64°. 

As  foon  as  the  fermentation  commences,  the  worts  begin  to  grow  warm  ;  and 
the  more  rapid  and  violent  the  fermentation,  fo  much  the  quicker  and  greater 
is  the  rife  of  temperature.  The  difengagement  of  heat  which  caufes  the  rife,  is 
the  coufequence  of  the  new  arrangement  of  the  component  parts  of  the  extra#, 
and,  in  particular,  of  the  intimate  union  of  thole  principles  which  form  the 
carbonic  acid,  and  it  keeps  pace  with  thefe  inteftine  changes.  The  increafed 
warmth,  thus  produced,  re-aCls  on  the  power  by  which  it  is  cauled,  and  efientially 
contributes  to  promote  the  fermentation ;  becaufe  at  an  elevated  temperature, 
the  chemical  attractions,  that  occalion  the  whole  movement,  a#  with  more 
energy.  Were  it  pofiible  to  meafure  by  a  thermometer  the  whole  heat  evolved, 
this  inftrument  would  he  an  excellent  index  or*  the  progrefs  and  degree  of  the 
fermentation.  The  thermometer,  however,  only  marks  the  increale  of  tempe¬ 
rature  which  the  worts  acquire,  and  gives  no  information  of  the  heat  commu¬ 
nicated  to  the  air,  and  contiguous  bodies. 

Though  the  heat  difen  gaged  during  the  fermentation  on  different  occafions 
ihould  be  equal,  the  temperature  of  the  worts  would  vary  very  much  according 
to  that  of  the  air.  Thus,  in  warm  weather,  the  maximum  temperature  was  b® 
or  10°  higher  than  in  the  beginning  of  winter. 

Still,  however,  the  indications  of  the  thermometer,  when  due  attention  is 
given  to  the  ftate  of  the  weather,  prove  of  great  fervice  to  the  Diftiller,  as  by 
them  he  judges  of  the  propriety  of  promoting  or  checking  the  procefs.  In  our 
Experiments,  the  life  of  temperature  was  not  uniform  in  its  progrefs,  nor  equal 
in  its  amount.  It  varied  in  both  thefe  points,  according  to  the  feafon,  the  tem¬ 
perature  at  letting  down,  and  the  quantity  of  yeaft  added.  Of  twenty  Brewings 
of  the  mixture  of  Grain  and  Malt,  in  the  months  of  Auguft  and  September, 
when  the  weather  was  warm,  the  average  maximum  temperature,  during  the  fer¬ 
mentation,  was  83>;°;  the  higheft  being  8 6°  and  the  loweft  77°.  The  tempe¬ 
rature  rofe  to  the  maximum  at  different  periods.  It  was  obferved,  at  the  con- 
Gulion  of  the  2d  day,  in  1  inftance, 

Sd  D®  in  8  d° 

•  4th  1)°  in  7  d° 

5th  D°  in  3d® 

6th  D®  in  1  d“. 
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fame  month,  the  average  maximum  of  fix  Brewings  from  the  mixed  grid,  was 

fo  low  as  77f\  The  higheft  did  not  exceed  80°  and  the  loweft  76%  and  of 
them,  J  was  obferved  before  the  end  of  the  3d  day, 

3  -----  -  4th 

. . 5th 

1  ------  6  th 


Among  thefe,  the  fermentation  of  the  Malt  worts  attained  its  height,  in  the 
fhorteft  period.  The  difference  obferved  between  the  progrefs  of  the  worts  of 
the  mixed  grift,  at  the  different  feafons,  indicates  the  influence  of  the  tempe¬ 
rature  of  the  air.  From  the  period  of  greateft  elevation  the  temperature  gra¬ 
dually  declined,  and  pretty  regularly,  to  the  termination.  The  increafe  of 
temperature  and  the  attenuation  of  the  worts  bore  a  certain,  but  not  a  conftant, 
ratio  to  each  other.  When  the  heat  rofe  quickly,  in  tlie  fame  fpace  of  time, 
the  greateft  attenuation  took  place.  But  the  total  attenuation  w  as  not  pro¬ 
portional  either  to  the  rapidity  or  the  amount  of  the  rife.  I  bus  the  attenuations 
of  the  Brewings,  in  the  cold  “weather  of  Odober,  were  as  complete  as  thofe 
of  Auguft,  though  the  heat  rofe  neither  fo  quickly  nor  fo  high.  When  in  cold 
weather,  and  with  a  tardy  fermentation,  the  maximum  temperature  is  confider- 
ably  below  that  of  a  warmer  feafon,  it  is  not  fair  to  conclude  that  lefs  heat  is 
generated.  Being  more  (lowly  difengaged,  and  more  quickly  communicated  to 
the  furrounding  air,  it’confequently  afte&s  the  temperature  of  the  wort  lefs. 

On  ftriking  the  average  of  many  Brewings,  it  appeared,  that  by  the  time 
the  temperature  had  reached  its  maximum,  T9Tth  of  the  total  attenuation  was 
accomplilhed. 


4.  Ye  aft.  4.  The  next  circumftance  by  which  the  fermentation  is  regulated,  is  the  ap¬ 

plication  of  the  yeaft.  From  the  remarkable  power  it  pofiefles  in  inducing  and 
encouraging  the  fermentation,  the  quantity,  the  quality,  and  the  period  of  ad- 
miniftring  this  fubftance,  have  a  very  powerful  influence  over  the  process. 

Yeaft  is  a  very  heterogeneous  matter,  and  on  different  occafjons  prefents  very 
different  qualities,  Diftillers  procure  the  yeaft  from  the  porter  breweries,  which 
is  obtained  in  twro  ways.  The  one  of  thefe  confifts  in  allowing  the  tuns  to  work 
over  or  throw  their  yeaft.  Such  yeaft  is  much  efteemed.  The  other,  and  more 
common  way,  is  to  colled  the  fiimy  head  and  the  feculent  depofit,  which  are 
mixed  at  the  bottom  of  the  tun,  when  the  clear  porter  is  drawn  off'.  In  w  hat¬ 
ever  manner  the  yeaft  is  procured,  its  qualities  and  powers  fuffer  an  alteration 
by  keeping.  It  is  ufed,  however,  both  in  its  recent  condition,  and  after  it  lias 
become  ftale.  Diftillers,  dreading  left  the  fermentation  fbould  proceed  with  too 
much  rapidity  and  vehemence,  do  not  mix  the  whole  quantity  of  yeaft,  which 
the  brewing  may  require,  at  one  time,  but  add  it  in  different  portions,  employ¬ 
ing  at  firft  the  frelh,  and  afterwards  the  ftale. 

In  this  part  of  our  operations,  it  is  fcarcely  neceftary  for  us  to  fay,  that  we 
confided  totally  in  the  judgment  and  fkijl  of  our  Diftiller.  His  conftant  practice 
was  to  mix,  with  the  firft  worts,  nine  gallons  of  frefh  yeaft  the  inftant  they 
flowed  into  the  fermenting  tun.  The  fubfequent  .additions  were  made  on  the 
fucceeding  days.  The  ltalc  yeaft  was  imported  from  the  London  Porter 
Breweries.  The  quantity  of  it  employed,  on  an  average,  amounted  to  22  gal¬ 
lons  for  each  Brewing  (or  about  one  gallon  to  55  gallons  wort.)  which  were  all 
mixed  in  the  courfe  of  ith*  lecond,  third,  and  fourth  days;  the  larger  portion 
being  added  commonly  on  the  2d  or  3d  of  thefe  days.  The  general  notion  of 
Diftillers,  that  ftale  yeaft  is  belt  calculated  for  urging  on  the  fermentation  when 
fairly  fet  a-going,  does  not  teem  .to  he  eftablilhcd  by  accurate  Experiments;  and 
we  apprehend  that  ..its  tafte,  which  often  borders  on ‘the  often  five,  muft  materially 
ailed  the  flavour  and  quality  ot  the  fpirits.  In  the  fuite  of  Experiments  with 
Malt,  fiefh  yeaft  alone  was  ufed. 

Befide  tilde  tour  c  ire  11m  fiances,  which  principally  affed  the  fermentation, 
there  are  tome  others  which  deferve  to  be  mentioned.  Diftillers  ferment  the 
fame  quantity  ot  worts  in  tuns  of  very  different  fizes.  Some  ufe  large  veifels, 

to 
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to  afford  full  fpace  forthe  intumefcence ;  others  have  them  of  lrnaller  capacity ; 
and  prevent  the  overflow,  by  inferting  an  open  tube  into  the  cover  of  the  tun,  So 

through  which  the  fpume  may  afcend  to  a  refervoir,  and  again  return  as  foon  as  fromBa  ky and 
the  violence  of  “  working”  has  abated.  The  tuns  for  our  operations  had  a  capa-  Scotch  iuss- 

city  ot  i800  gallons,  and  were  fufficiently  large  for  the  worts,  in  general  amount-  v - J 

ing  to  1200  or  1400  gallons,  to  work  without  running  over.  On  feme  occa- 
fjons,  indeed,  this  would  have  happened,  had  it  not  been  prevented  by  frequently 
beating  down  the  head. 


Difiillers  generally  prefer  the  method  of  fermenting  in  covered  velfels,  and  .Effe&iofcIofcTunsj 
therefore  it  was  adopted  in  tliefe  Experiments.  In  perfectly  clofe  velfels,  the 
fermentation  cannot  be  conducted  ;  tor  though  fpirituous  fermentation  is  alto¬ 
gether  independent  of  any  intercourfe  with  the  air,  it  is  indifpenfably  necelfary 
that  the  ehiftic  fluid,  the  caihomc  acid,  which  is  generated  in  great  abundance, 
flioutd  have  an  opportunity  of  efcaping.  Were  it  to  be  confined,  it  would  foon’, 
by  its  accumulation,  acquire  an  expanfive  force  fufficient  to  burft  the  ftrongeft 
barriers.  It  is,  however,  of  advantage  to  render  its  efcape  fome  what  difficult^  as 
this  reftraint  diminishes  the  quantity  of  fpirituous  matter,  which  it  never  fails 
to  carry  along  with  it,  and  which  imparts  the  peculiarly  grateful  pungency  that 
the  carbonic  acid,  from  fermenting  worts,  pofielfes. 

The  tuns  are  not  however,  in  general  Hint  till  the  fermentation  has  made 
fome  progrefs.  With  us,  they  were  commonly  covered  clofely  on  the  fourth 
day.  In  the  later  ftages,  when  lefs  elaftic  fluid  is  produced,  it  is  of  decided 
advantage  to  preclude  the  contaft  of  air  as  much  as  polfibie,  for,  at  this  period, 
the  wort  or  fermenting  fluid,  is  apt  to  run  into  acidity. 

The  air  of  the  atmofphere  has  very  great  power  in  accelerating  the  chan«-e ; 
its  purer  portion,  which  is  well  named^the  principle  of  acidity,  is  abforbed,  and 
eflen daily  contributes  to  the  formation  of  the  acid.  Hence,  by  excluding  the 
accefs  of  the  an,  the  tendency  to  acidity  is  conliderably  reprefled.  With  every 
precaution  however,  when  the  fermentation  has  run  its  full  courfe,  a  certain 
portion  of  acid  is  formed. 

When  the  temperature  of  the  wafh  falls  to  that  of  the  air,  and  all  vifible  com¬ 
motion  ceafes,  the  fermentation  is  nearly  at  an  end.  The  attenuation  however, 
ftill,  for  a  while,  goes  on  ;  but  when  it  flops,  the  fpirituous  fermentation  is  con¬ 
cluded.  Before  this  happens,  the  flimy  head  generally  falls,  and  leaves  the  wafh 
a  clear  thin  fluid. 

Worts,  from  a  mixture  of  raw  Grain  and  Malt,  ferment  with  lefs  rapidity 
than  thofe  fiom  Malt  alone.  The  ftationary  ftate  ot  denfity,  in  all  cafes,  marked 
the  completion  of  the  procefs,  and  the  wed  that  the  wafh  was  ready  for  the  ftill. 

This  happened  on  the  tenth  oi  eleventh  day,  with  the  worts,  from  a  mixture  of 
raw  Grain  and  Malt,  and,  at  the  latefl,  on  the  eighth  or  ninth,  with  the  others. 

It  is  improper  to  permit  the  wafh  to  remain  any  confiderable  length  of  time  after 
the  facchaiometei  has  become  flationary,  as  it  begins  to  undergo  a  further 
change,  by  which  its  Specific  gravity  increafes  again.  Though  the  converfion 
ofthefolid,  bland,  farinaceous,  or  laccharine  fubftance,  into  the  intoxicating 
volatile  fluid  of  alcohol,  is  a  very  remarkable  circumftance,  it  would  be  foreign 
to  this  Report  to  attempt  to  trace  the  nature  and  caufe  of  each  chemical  change 
by  which  the  converfion  is  effected.  We  fhall  therefore,  inftead  of  indulging 
in  any  Speculation  upon  this  fuhjeff,  confine  ourfelves  to  fome  observations 
refpe6ting  points  of  confiderable  pra&ical  utility. 

^  mution  of  denfity ,  or  fpecific  gravity,  is  one  of  the  mod  {hiking  . 
eneas  of  fermentation.  This  change  is  ufually  called  “  attenuation;”  and  if 
the  term  were  implied  merely  as  an  abbreviated  exprefiion  for  the  decreafe  of 
fpecific  gravity,  it  would  be  fufficiently  proper;  but  by  Diftiiiers,  it  is  more 
generally  ufed  to  denote  the  reduction  in  the  quantity  of  extract  effected  by 
fermentation.  "  J 


The  Diftiller  judges  of  this  reduction  by  the  faccharometer.  When,  for 
example,  a  wort,  having  a  gravity  by  this  inftrument  equal  to  eighty  pounds  of 
extract  in  each  barrel,  is  converted  into  wall),  and  exhibits  a  gravity  correlpond- 
ing,  by  the  fcale,  to  four  pounds  per  barrel,  he  imagines  that  the  other  feventy- 
fix  pounds  ha\ e  been  attenuated.  In  this  conclufion  he  errs  greatly:  he  is 
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deceived  by  the  inftrument,  for  fuch  a  walk  may  contain  nearly  four  times  as 
many  pounds  as  are  indicated  by  it.  The  faecharometer,  it  is  obvious  there¬ 
fore,  does  not  mark  the  quantity  of  extract  that  difappears  ;  and  the  term  atte¬ 
nuation,  as  employed  by  Diftillers  in  general,  is,  on  this  account,  inaccurate. 
We  ih all  therefore  always  ufe  it  in  the  firft  acceptation,  that  is,  as  a  convenient 
and  fliort  way  of  exprelfmg  the  dccreafe  of  fpecific  gravity. 


How  afeertamed. 


Caufe  double. 


The  common  faceharometers  do  not  with  any  greater  degree  of  precifion 
denote  the  attenuation ,  taken  in  its  proper  fenle;  becaufe  all  of  them  are  con- 
ftruffed  upon  the  principle,  that  the  degrees  of  their  fcale  fhould  correfpond 
with,  and  indicate  a  certain  quantity  of  extract  contained  in  a  given  bulk  of 
wort,  while  none  of  them  exhibit  the  real  fpecific  gravity  of  the  fluid ;  and  in  no 
cafe  has  the  relation  between  their  degrees,  and  the  real  fpecific  gravity,  been 
determined.  Hence,  thefe  inltruments,  though  they  manifeft  a  progreffive 
change  in  the  denfity  of  worts,  and  in  lb  far  are  very  valuable,  do  not  indicate 
the  true  fpecific  gravity,  nor  the  change  of  it.  To  remedy  their  imperfections, 
one  of  our  number,  Dr.  Thomfon,  has  con  fir  lifted  a  faecharometer  which  ex¬ 
hibits  the  real  fpecific  gravities,  as  hydrometers  do.  In  it  the  zero,  or  beginning 
of  the  fcale,  reprefen ts  the  fpecific  gravity  of  diftilled  water,  which  is  called  one 
thoufand,  and  each  degree  is  equivalent  to  W-o-o^ th  part.  By  the  afliftance  of  a 
Aiding  rule,  the  real  fpecific  gravity  may  at  once  be  tranflated  into  the  language 
of  the  Diftillery,  and  it  then  denotes  the  quantity  of  extract  per  barrel,  and  alfo 
the  proportion  of  extraft  per  cent,  in  any  wort.  This  infirument,  therefore, 
indicates  the  real  fpecific  gravity,  and  truly  lhews  the  attenuations ;  on  this 
account,  the  language  of  it  is  ufed  in  delcribing  the  Diftillery  Experiments. 


2.  The  change  of  fpecific  gravity  proceeds  from  two  caufes  of  a  very  contrary 
nature,  which  conlpire,  however,  to  produce  the  fame  effect.  rI  he  one  is  the 
aCtual  decompofition,  and  confequent  decreafe  of  the  folid  matter  ot  the  extract, 
and  the  other  the  fubftitution  of  the  very  light  fubftance  of  alcohol.  1  hefe 
always  keep  pace  with  each  other,  and  by  their  joint  e  It  eft  increafe  the  ultimate 
attenuation.  Whenever  any  portion  of  fpirit  is  generated,  in  confequence  of  its 
levity,  it  counteracts  the  gravity  of  the  remaining  unchanged  extraft,  and  caufes 
the  fermenting  wort,  or  walk,  to  appear  lefs  denfe  than  from  the  quantity  of 
extraft  it  other  wife  would  do.  This  circumftance  is  the  lource  ot  the  miltake 
above-mentioned,  into  which  Di  Adlers  often  fall,  and  renders  the  indication  of 
the  faceharometers,  refpefling  the  quantity  of  extraft  remaining  in  walk,  and 
the  conclufions  of  Diftillers  concerning  the  quantity  of  it  continued,  altogether 
erroneous.  One  example  will  illuftrate  this  diffidently:  a  ftrong  wort,  after 
fermentation,  had  a  fpecific  gravity  of  1004.  5,  which  indicates  3.6  pounds  of 
extraft  in  each  barrel;  but  upon  trial,  the  aflual  quantity  of  extract  remaining, 
amounted  to  15.5  pounds.  The  prefence  of  alcohol,  therefore,  counteracted 
the  gravitating  eff'eft  of  1 1. 9  pounds  in  each  barrel.  Now  the  fame  thing  muff 
occur,  to  a  greater  or  lefs  degree,  in  all  walli. 

The  fpecific  gravity  of  this  fluid  is  the  balance  of  the  oppoflte  effefls  of  the 
heavy  extraft,  and  of  the  lighter  fpirit,  and,  confequently,  gives  no  information 
refpefting  the  aflual  quantity  of  either  fubftance.  It  is  not  an  uncommon 
thing  for  worts  to  be  attenuated  to  zero,  that  is,  to  the  fpecific  gravity  of  water, 
or  even  below  it;  fttill  they  contain  folid  extract,  and  the  quantity  of  it  may  be 
either  large  or  lmail,  according  to  the  original  ftrength  of  the  wort;  but  this 
quantity  is  accompanied  with  fuch  a  proportion  of  fpirit,  as  juft  counteracts  its 
gravity. 


Though  the  fpecific  gravity  of  wafli,  by  itfclf,  gives  little  information  refpeft¬ 
ing  its  contents,  yet,  when  confulered  in  connexion  with  that  of  the  wort,  it 
communicates  a  great  deal,  as  will  immediately  appear. 


If  it  be  wi ftied  to  appreciate  the  lhare  of  the  attenuation  which  is  due  to  the 
operation  of  each  of  thefe  caufes,  it  may  be  done  in  the  following  manner: 
Firft,  ohlcrve  the  number  of  degrees  of  attenuation  which  the  wort  has  under¬ 
gone,  then  take  a  given  meafure  of  the  wafh,  note  its  gravity,  and  diflipate  all 
the  fpirit  by  boiling;  laftly,  add  to  the  remaining  fluid  as  much  pure  water  as 
makes  up  the  original  quantity.  The  gravity  which  the  liquor  now  has,  com¬ 
pared  with  that  of  the  original  unfermented  worts,  thews  the  amount  of  the 
attenuation  occafioncd  by  the  lofs  of  extraft,  and  compared  with  that  of  the 

wafli. 
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wafh,  thews  what  h  owing  to  the  fpirit.  Thus,  for  example  ;  fuppofe  the  gravity  2. 

of  the  wort  to  be  1080,  and  of  t  he  wath  1004,  and  that  the  gravity  of  the  latter,  Report  of  Expen  - 
after  the  fpirit  has  been  diffipated,  and  its  place  fupplied  by  an  equal  bulk  ot  flSmBarleyand  * 
pure  water,  is  1019;  then  the  difference  between  1004,  the  fpecific  gravity  of  Scorch  Bigg. 

the  wafli,  and  J080  the  gravity  of  the  wort,  is  the  total  or  apparent  attenuation  ( — - 

of  7.6  degrees;  the  difference  between  1,019,  the  fpecific  gravity  of  the  boiled 
wafli,  and  10S0,  or  (3i°,  is  the  fhare  of  the  attenuation  arifing  from  the  lofs  of 
extract,  which  we  call  the  real  attenuation;  and  the  difference  between  1019 
and  1004,  the  gravities  of  the  boiled  and  unboiled  wafli,  or  15°,  is  that  due  to 
the  operation  of  the  fpirit. 

I11  feveral  trials  we  colle&ed  the  fpirit  by  diftillation,  and  ascertained  the 
quantity  of  extract  remaining*  by  the  faccharometer,  or  by  evaporation,  and  fo 
determined  the  quantity  of  alcohol  that  counterbalances  a  given  weight  of 
extract  in  its  effect  on  the  fpecific  gravity  of  wort.  From  the  average  of  a 
number  of  them,  which  accorded  very  nearly  with  one  another,  it  appeared  that 
one  pound  avoirdupois  of  extract  is  counterbalanced  in*  its  effeht  upon  the  gra¬ 
vity  of  wafli,  by  3992  of  a  wine  gallon  of  ftandard  alcohol  .82.5.  It  was  with 
confiderable  fatisfablion  that  we  found  this  deduction  perfedtly  correct;  for  on 
adding  dry  extract  and  alcohol  to  water  in  the  proportions  now  affigned,  the 
fpecific  gravity  of  the  water  was  not  effected  by  --©Wth  part.  3.  As  attenu¬ 
ation  ariles  from  the  converfion  of  extract,  by  fermentation,  into  fpirit,  the 
apparent  attenuation  fliould  be  proportional  to  the  degree  and  luccels  of  the 
fermentation,  and  may  be  employed  as  a  left  of  the  quantity  of  fpirit  produced. 

The  term  apparent  attenuation,  we  may  once  for  all  obferve,  is  ufed  to  exprefs 
the  number  of  degrees  of  change  which  the  fermenting*  fluid  undergoes ;  as 
when  a  wort  of  fpecific  gravity  1050  yields  a  wafli  of  1005,  the  difference,  or 
45°,  is  the  apparent  attenuation.  It  has  no  reference  to  the  fpecific  gravity 
which  the  wafh  at  the  termination  of  the  fermentation  may  poffefs,  and  which 
may  he  diftinguifhed  by  the  name  of  acquired  attenuation.  Thus,  if  two  por¬ 
tions  of  wort,  one  having  a  fpecific  gravity  of  1034,  and  the  other  of  10G4,  be 
fermented,  the  wafli  of  both  may  have  the  fame  fpecific  gravity,  the  fame 
acquired  attenuation,  fay  of  1004;  but  the  apparent  attenuation  of  "the  fecoud 
is  double  that  of  the  firll :  or  the  apparent  attenuation  in  a  wafh  having  the 
acquired  attenuation  of  1010,  tiie  pioduce  of  a  wort  at  1060,  is  greater  than 
the  apparetit  attenuation  in  one  of  1005,  from  a  wort  at  1050: — In  the  one 
cafe,  the  apparent  attenuation  amounts  to  50°,  in  the  other,  to  45°. 


b 


Attenuation  the 
mealure  of  fermen¬ 
tation. 


The  quantity  of  fpirit  produced  by  fermentation,  is  conceived  to  bear  an 
exabt  proportion  to  the  apparent  attenuation,  fo  that  the  latter  may  be  ufed  as 
an  index  of  the  former  ;  that  wafh  containing  moft  fpirit,  which  lias  undergone 
the  greateft  appa ren t  attenuation.  It  appeared  an  object  of  much  importance, 
as  weil  as  curiofity,  to  difeover  the  exact  quantity  of  fpirit  generated  during*  an 
apparent  attenuation  of  any  given  amount.  Such  knowledge  would  enable  the 
Diftiller,  or  Revenue  Officer,  to  foretel  the  produce  of  fpirit  which  wafh  fliould 
yield,  and  fo  to  detedt  carelefsnefs  or  fraud.  At  different  periods  of  this  in- 
vefiigation,  we  have  attended  to  this  object,  and  found  the  molt  favourable 
opportunity  of  doing  lb  during*  the  Experiments  in  the  Brewery;  as  \ye  could 
determine  at  one  intrant  both  the  ffrengtli  and  quantity  of  the  worts,  a  tiling 
which  could  not  be  done  in  the  Diftillery,  at  leaft  with  equal  prccifion,  for  the 
reafons  which  are  affigned  in  another  place. 

When  we  commenced  our  Experiments  in  Brewing,  we  had  only  the  faecha- 
ro meters  in  common  ufe,  and  principally  employed  that  of  Dring  and  Fage, 
London,  eorrefponding  with  the  original  inurnment  of  Ricbardfon.  It  was  the 
quantity  of  alcohol,  formed  during  the  attenuation  of  a  degree  upon  the  feale  of 
this  inltrument,  which  was  examined.  The  relult  of  various  trials,  which  dif¬ 
fered  very  little  from  one  another,  as  the  tabular  view  of  them  fubjoined 
tefiifies,  is,  that,  when  an  ale  barrel  of  wort  from  Malt,  is  attenuated,  one 
degree  of  this  faccharometer,  there  is  produced  .17309  of  a  wine  gallon  of 
alcohol  of  the  ftandard  ftrength  of  .825.  When,  by  calculation,  this  is  trans¬ 
ferred  into  the  common  meafures  and  language  of  the  Diftillery,  it  thews  that 
100  wine  gallons  of  wort,  when  attenuated  one  degree  of  the  inltrument  now 
mentioned,  contains  .39550  of  a  wine  gallon  of  alcohol  .825,  or  .045  19  of  a 
gallon  of  proof  fpirit  of  fpecific  gravity  .920.  The  inffrument  above  alluded 

to 


Proportion  between 
attenuation  and 
quality  of  fpirit. 
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Report  of'  Experi-  to  was  intended  to  indicate,  by  the  conftru&ion  of  its  fcale,  the  prefence  of  one 
;nent*  on  Malt  made  pound  or  extract  iii  each  ale  barrel  of  wort  for  each  decree.  But  here  a  o-reat 

<iSSSXd  E "  wke  has,b,cen  committed;  for  each  degree, "as  before-mentioned,  is  equiva- 
5 ,  lent  to  2.55  libs.  ^ 


By  trial  we  find,  to  transfer  the  indication  by  this  inftrument  into  the  lan¬ 
guage  o  ipecific  gravity,  it  may  be  done,  with  futficient  accuracy,  bv  multi¬ 
plying  the  degrees  under  12  by  3,  and  thole  above  12,  by  2.75. 

In  examining  the  lb  are  which  the  two  caufes  producing  attenuation,  had  in 
occaliomng  that  effect,  a  curious  coincidence  occurred  which  it  may  be  worth 
while  to  mention,  as  it  may  enable  one  to  form  a  pretty  correct  notion  of  the 
.quantity  of  {pint  in  any  ale  or  waih,  even  though  one  be  ignorant  of  the  ori¬ 
ginal  ftrength  ot  the  worts.  The  coincidence  is  this,  every  degree  of  attenua¬ 
tion  according  to  the  faccharometer  of  Dring  and  Page,  occafioned  by  the 
prelence  of  lpirit,  and  difcovered  by  the  fimple  Experiment  of  expelling  the 
ipint  as  before  defcribed,  indicates  the  prefence  of  one  wine  gallon  "more 
■exactly  indeed  of  1.03s  gallons,  of  ftandard  alcohol,  in  each  ale  barrel,  which 
contains  43.904  wine  gallons. 


SProgrefs  of  attenu¬ 
ation. 


lfovmg  mentioned  the  importance  of  attenuation,  it  need  fcarcely  be  re¬ 
marked,  that  particular  attention  was  given  in  our  Experiments  to  this  remark¬ 
able  change.  '1  lie  original  gravity  of  the  worts,  as  nearly  as  could  pollibly  be 
aicertamed  ;  the  apparent  attenuations  of  every  day;  and"  the  acquired  attenu¬ 
ations  ot  the  wall),  were  carefully  noted  and  recorded.  The  attenuation  did 
not  proceed  in  any  regular  manner,  it  kept  pace  with  the  fermentation,  and  like 
it,  advanced  more  rapidly  at  one  time  than  at  another.  Within  the  firft  twenty- 
tour  hours  after  the  mixture  of  the  yeaft,  it  feklom  exceeded  two  or  three 
c.cgK'cs.  In  the  fecond,  third,  and  fourth  periods  of  the  fame  duration  the 
gieatelt  change  took  place  ;  and  by  the  time  that  the  temperature  had  reached 
us  maximum,  nine-tenths  of  the  whole  apparent  attenuation  was  accomplifhed  * 
and  as  has  already  been  ohferved,  this  took  place  in  the  worts  from  the  mixed 
giiit,  molt  frequently,  before  the  dole  of  the  fourth  day  in  warm  weather,  and 

before  the  dole  of  the  fifth  day  in  cold,  and  in  the  worts  from  pure  Malt 
before  the  end  of  the  third.  1 


<^h5n.tIle  temperature  of  the  worts  began  to  decline,  i.  e.  from  the  fourth 
ot  nttn  day,  the  attenuation  proceeded  {lowly,  but  advanced,  even  after  all 
other  marks  of  fermentation  were  over,  to  the  11th  or  ]2th,  The  created 
attenuation  that  happened  in  the  fpace  of  one  day,  was  35°;  but  it&  rarely 
amounted  to  SO"  and  feldom  exceeded  25°.  The  apparent  attenuations  varied 
conm. ei  ably,  both  according  to  the  original  ftrength  of  the  wort  and  the  circum- 
ltances  of  the  fermentation.  In  the  worts  from  the  mixed  grift,  they  were 
greater,  on  account  of  the  previous  ftrength,  than  in  thofe  from  the  pure  Malt. 
On  the  other  hand,  the  acquired  attenuations  of  the  latter  were  often  lo  low  as 
zeio,.  or  very  near  it,  while  ot  the  former,  at  an  average,  they  ftood  at  1006. 

3  exhibit  a  view  of  the  ordinary  progrefs  of  the  fermentation,  with  regard 
ooth  to  temperature  and  attenuation,  we  iubjoin  three  examples,  the  laft  of 
them  taken  from  a  Brewing  of  pure  Malt.  See  Table,  N°  XXI. 
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TABLE  XXL 


Shewing 


the  Progrefs  of  Fermentation  in  Three  Brewings. 


Date  of  Brewing;. 

Days. 

1. 

2. 

3. 

4. 

b. 

0. 

7- 

8. 

9. 

10. 

1  1. 

12. 

r* 

Quantity  of  Yeaft  ini 

1805.  Auguft  15th. 

Wine  Gallons,  added  j- 
each  Day  -  -  -  j 

9 

3 

9 

6 

0 

0 

0 

0 

0 

0 

0 

1 

0 

Raw  Grain  &  Malt.  | 

Temperature  each  Day 

- 

63 

69 

70 

So 

81 

82 

80 

77 

Dift 

died. 

l 

Specific  Gravity,  at  60. 

1055 

5i-7 

37-7 

22.  6 

1 1 

07.  7 

O 

'-'l 

05.7 

oc.  3 

Oftober  2zd.  V 

Yeaft  ----- 

9 

8 

10 

0 

0 

0 

0 

0 

0 

0 

0 

-  i 

Temperature  -  -  - 

- 

66 

7i 

74 

76 

74 

74 

73 

72 

72 

7° 

Diftilled. 

Raw  Grain  &  Malt  # 

Specific  Gravity  -  - 

- 

1043.2 

3°- 5 

20 

16.  2 

T2 

9.4 

07. 

04.  6 

04. 

°3-7 

November  2d.  \ 

Yeaft  ----- 

9 

12 

4 

4 

0 

0 

0 

0 

0 

0 

Temperature  -  -  - 

- 

70 

82 

80 

78 

77 

73 

75 

73 

69 

Diftilled. 

Malt.  J 

Specific  Gravity  -  - 

- 

1034.  8 

°4-  3 

01.  £ 

01 .  t 

01.  t 

>  01. . 

I 

r  01. 

00.  £ 

00. 

! 

While  examining  the  attenuation  of  the  different  worts,  two  queftions  oc-  Fermentibillty  or 
curred,  both  of  confiderable  importance,  and  very  elofely  connected  with  the 
grand  object  of  this  inveftigation.  The  firft  is,  whether  the  extra#  and  th.e 
worts  from  the  different  fpecies  and  varieties  of  Grain,  are  fufceptible,  in  the 
fame  degree  of  fermentation  and  attenuation,  and,  with  the  fame  management, 
undergo  thefe  changes  to  the  fame  extent  ? 

When  wort  ferments,  the  extract  is  decompofed  and  produces  alcohol  ;  and 
the  more  complete  the  fermentation,  the  greater  is  the  proportion  of  extra# 
which  difappears.  That  proportion  therefore,  is  the  true  meafure  of  the  fer- 
mentible  quality.  The  whole  quantity  of  extra#  is  never  confumed  ;  a  portion 
larger  or  fmaller,  according  to  the  previous  {Length  or  apparent  attenuation, 
always  remaining.  This  is  even  the  cafe,  though  the  acquired  attenuation  falls 
below  zero.  We  fhall  not  ftop  here  to  enquire  whether  the  refidual  extra#  is 
abfolutely  incapable  of  refolution  and  converfion  into  fpirit,  nor  to  point  out 
thofe  circumftances  of  the  wafli  itfelf,  which  tend  to  make  it  appear  fo.  The 
queftion  above  dated,  though  intricate  and  of  very  difficult  determination,  is 
already  decided  in  the  negative  by  the  world  at  large;  for  it  is  the  general 
opinion,  that  the  extract  from  Barley  poffelfes  the  fermentible  property  in  a 
greater  degree  than  that  from  Bigg,  and  that  the  extra#  of  both  fpecies  or 
Grain,  when  raifed  in  a  good  foil,  fituation,  and  climate,  is  fuperior,  in  this 

3  c  ire  Hin¬ 
di  ly  been* 
eed,  from 
this  very 

obvious  reafon,  that  the  refult  may  be  as  much  influenced  by  the  circumftances 
of  the  procefs,  as  by  the  quality  of  the  extra#,  and  when  a  difference  in  the 
refult  occurs,  it  may  be  impollible  to  difeover  to  which  of  them  it  ought  to  be 
afcribed. 

In  eftimating  the  fermentible  property  of  different  extra#s  from  the  fucccfs  Mode  of  derating 
of  the  fermentation,  a  difficulty  occurs  with  regard  to  the  bed  manner  of  tllL  Irlentationf"1"" 
judging  of  thatfuccefs.  On  this  occafion,  the  faccharometer  has  commonly 
been  reforted  to ;  but  its  indications,  as  has  been  already  pointed  out,  have 
not  been  well  underftood.  We  can  form  no  judgment  of  the  luccefs  of  any 
fermentation,  either  by  the  apparent  attenuation  or  by  the  acquired.  We  can 
•  fc0‘2.  ”  S  judge 


.refpe#,  to  that  of  the  fame  Grains  produced  under  lefs  favourahii 
dances.  This  opinion,  whether  well  or  ill  founded,  has  in  all  prubab 
luftily  formed,  and  without  the  fupport  of  accurate  Experiment.  Ind 
the  nature  of  the  fubje#,  it  is  not  eafv  to  make  luch  Experiments,  for 


2. 

'Report  a!'  Experi¬ 
ments  on  Malt  made 
from  Barley  raid 
Scotch  Birg. 

'  -  _ / 


Different  extracts 
\  ield  the  fame  pro¬ 
portion  of  Spirit. 
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judge  lietter  by  the  proportion  which  the  apparent  attenuation  hears  to  the 
original'  gravity ;  but  quite  ecorrediy,  by  after  tabling  the  proportion  of  ex¬ 
tract.  which  actually  is  confumed.  This  may  be  cafily  clone.  Aiccrt.ain  the 
quantity  of  extract  remaining  uncle  coni  poled  in  the  walli,  either  by  evapo¬ 
rating  a  certain  quantity  ot  tlie  fluid  to  clrynefs,  or  more  expeditioufly,  and 
with  lefs  chance  of  error,  by  the  faccharometer,  after  the  fpirit  lias  been  difii- 
.  pa ted  by  boiling,  and  pure  water  lias  been  added  in  the  manner  already  de- 
lcribed/  Then  compare  this  refulual  quantity  with  tlie  original  contents  of  the 
wort,  and  von  get  the. proportion  fought.  By  following*  this  method,  Ave  can 
fairly  compare  the  luccels  of  one  fermentation  with  that  of  another:  thus, 
if  the  extract,  at  firft  amounting,  in  one  cafe,  to  feyenty  pounds,  is  by  fermenta¬ 
tion  reduced  to  ten. pounds  exifting  m  the  wafli,  and  in  another,  halting  at  fifty- 
pounds,  it  falls  to  five  pounds ;  then  in  the  former,  the  fermentation  lias 
deftroyed  £ths,  or  86  per  cent,  of  the  extract,  and  in  the  latter,  -A-ths  or  (jo 
percent,  and  the  fermentation  of  the  one  is  four  per  cent,  better  than  the  other. 

Some  circuniftanees  altogether  unavoidable,  wliicli  are  explained  in  another 
part  of  the  Report,  rendered  it  impoffible  for  us  to  determine,  with  abfolute 
precifion,  the  original  ftrength  of  the  worts,  and  deprived  us  of  the  opportunity 
of  examining  this  important  point -with  fufficient  minutenefs.  We  can  only 
therefore  obferve  in  general,  that  no  marked  difference  in  fermentible  quality, 
To  far  as  we  could  judge  by  the  indications  of  the  faccharometer,  occurred  in 
the  worts  drawn  from  the  different  fpecies  of  Grain.  It  is  true,  that  all  the 
worts  did  not  ferment  equally  well ;  but  thole  that  fermented  ill,  were  not  the 
produce  of  one  fpecies  or  denomination  of  Grain  more  than  of  another.  We 
were  indeed  fatisfied  that  the  differences  were  owing,  in  a  great  meafure,  to  the 
circumftanees  of  the  operation  itfelf.  In  the  cafe  of  one  kind  of  Grain,  how¬ 
ever,  it  was  otherwife.  The  Avorts  from  a  parcel  of  Englifh  Barley  of  the  mid¬ 
dling  quality,  in  eight  trials,  fermented  badly.  Perhaps,  in  feafons  Avhen  Grain 
is  more  unequal  than  it  Avas  in  1804,  the  difference  of  fermentative  quality  may 
be  more  confpicuous,  than  it  appeared  to  us. 

The  fecond  queftion  of  confequence  which  occurred  Avas,  Avhether  the  fame 
quantity  of  the  extrad  of  different  fpecies  and  varieties  of  Grain,  which 
a  dually  difappears  during  fermentation,  furniflies  the  fame  quantity  of  al¬ 
cohol  ?  As  extrad  is  not  fimply  converted  into  alcohol,  but  is  refolved  partly 
into  it,  and  partly  into  the  elaftic  fluid,  carbonic  acid,  the  queftion  is,  does 
every  extract  yield  thefe  in  the  fame  proportion  ?  The  companion  can  only  be 
made  between  extrads  of  the  fame  nature,  and  it  Avouldnot  be  fair  to  compare 
tlie  extrad  of  Malt  Avith  that  of  raAv  Grain.  The  moft  convenient  opportunity 
of  fub milting  this  point  to  the  decifion  of  Experiment,  occurred  during  the 
Brewery  operations.  The  quantity  of  extrad  exifting  originally  in  the  worts, 
and  that  remaining  iu  the  ales,  the  quantity  of  alcohol  formed  during  the  fer¬ 
mentation  Avere  all° carefully  afeertained.  Hence  it  became  eafy  to  determine 
the  quantity  of  alcohol  arifing  from  a  given  weight  of  .extrad  that  difappears. 

The  following  Table  contains  the  refult  of  five  trials,  and  flieAVs  the  quantity 
of  alcohol  of  the  ftandard  ftrength,  correfponding  with  each  pound  of  extrad, 
^of  the  different  kinds  of  Malt  which  dilappeared. 


TABLE  XXII. 


Name  of  Grain  from  which  the 

Malt  was  maJe. 

Quality  of 

Grain. 

Quantity  of  Alcohol 
.845  in  Wine  Gallons  from 
each  lib.  of  Extrad!. 

Norfolk  Barley  -  -  -  - 

Firft . 

O.  081 1 

Norfolk  Barley  -  -  -  - 

Second  ----- 

O. 0871 

Suffolk  Barley  -  -  -  - 

Firft . 

O.  08106 

Haddington  and  Berwick 

Firft . 

O. 08588 

Ayr  Bigg  ------ 

Second  ----- 

O. 08098 

Average  -  - 

1 

O 

O 

OO 

u 

N» 
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The  difference  among  tlicfe  quantities  is  not  confiderable.  That  between 
the  produce  of  the  belt  Englifh  Barley  and  Bigg,  of  the  fecond  quality,  does  Unison  Malt  made 
not  exceed  T-o-o  th  part.  Hence  it  may  be  fafely  concluded,  that  the  other  dif-  from  Barley  and 

ferences  fall  within  the  limits  of  variation  unavoidable  in  fucli  Experiments.  w  Scotdi  Bigg. 
The  near  coincidence  of  the  whole  begets  confidence  in  their  accuracy. 


From  tlicfe  trials,  the  inference  is,  that  an  equal  quantity  of  fpirit  arofe  from 
the  decompofition  of  equal  quantities  of  the  extract  of  each  of  thefe  differ¬ 
ent  kinds  of  Malt :  and  as  thefe  Malts  were  made  from  parcels  of  Grain,  that 
differed  as  much  from  one  another  as  any  we  had  under  examination,  we  are 
difpofed  to  think  that  the  extract  of  the  other  Malts  would  have  given  afimi- 
lar  refult.  If  the  average  of  thefe  five  Experiments  be  taken,  then  each 
pound  of  extract  of  Malt  which  difappears,  actually  goes  to  the  formation  of 
0.08323  wine  gallons  or  .5 736  libs,  of  standard  alcohol. 

This,  and  all  the  preceding  conclufions  refpedting  attenuation,  &c.  we  muff 
here  particularly  remark,  can  only  hold  good,  when  the  worts  have  been 
properly  fermented,  and  have  not  been  permitted  to  run  much  into  acidity ; 
for  when  acid  is  produced,  a  change  of  fpecific  gravity  different  from  that 
arifing  from  alcohol  takes  place,  and  the  proportion  of  alcohol  is  diminifhed. 


We  fhall  conclude  this  part  of  the  fubjedt  by  prefenting  a  tabular  view  of  the  Table  of  Attemi- 
facts,  taken  from  the  Brewery,  refpecting  the  apparent ,  real ,  and  acquired  at-  ations,  &c. 
tenuations,  which  have  been  under  difeuffion,  and  of  the  data  from  which  we 
have  deduced  the  relations  between  the  apparent  attenuation,  and  the  quantity 
of  alcohol  generated,  and  likewife  between  the  quantity  of  extract  confumed, 
and  the  produce  of  alcohol. 
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TABLE 

Exhibiting  the  different  Attenuations,  and  the  Relation  both  between 

and  between  the  Quantity  of  Extract  confumed, 


1. 

2. 

3. 

4. 

5. 

6. 

Name  ot  Grain 

from  which  the  Malt 

was  made. 

S.iccharometer 
Degree  of  the 
Wort  by  the 
Infirumenc 
of 

Dring  &  Fage. 

Quantity 
of  Extract 
per 

Ale  Barrel 
in 

Libs. 

Saccharometer 
Degree  of 
the  Ale 
or 

acquired 

Attenuation. 

Saccharometer 
Degree  of  the 
Ale  after  the 
Diffipation  of  the 
Spirit  and  addi¬ 
tion  of  Water. 

Difference 
between  N°  4 
and  N°  5, 
fhewing  the  at¬ 
tenuation  arifing 
from  the  Spirit. 

Norfolk  Barley. 

ill  Quality  ----- 

39.625 

101.  043 

9-5 

I4.5 

5- 

Norfolk  Barley. 

sd  Quality  -  -  -  - 

39-  5 

6 

0 

*5- 

19. I25 

4.  125 

Suffolk  Barley. 

i  ft  Quality  ----- 

45- 

114. 75 

19.25  ( 

23.  25 

4- 

Haddington  and  Berwick 

« 

i  ft  Quality  ----- 

42.  5 

108.375 

17.625 

22.  25 

4.625 

Ayr  Bigg. 

2d  Quality  ----- 

39-375 

100. 406 

*3-  75 

l8. I25 

4-  375 

Column  iff.  exhibits  the  fort  of  Malt  brewed. 

-  2d.  the  faccharometer  degree  of  the  wort,  by  the  inffrument  of  Dring 

and  Page. 

*  - sd  the  quantity  of  extrad  in  each  ale  barrel  of  the  wort,  expreffed 

in  pounds  avoirdupois. 

- 4th.  the  faccharometer  degree  of  the  ale,  that  is,  the  acquired 

attenuation. 

- - -  5th.  the  faccharometer  degree  of  the  ale,  after  the  fpirit  was  dis¬ 
tilled  off  and  the  original  quantity  of  fluid  made  up  by  pure 
water. 

- -  6th.  the  difference  between  the  laffc  two,  indicating  the  amount  of  the 

attenuation  occafioned  by  the  prefence  of  fpirit. 

*  -  7th.  the  total  amount  of  attenuation — i.  e.  apparent  attenuation. 

-  8th.  the  amount  of  the  attenuation  occafioned  by  the  confuinption 

of  the  extrad,  i.  e.  the  real  attenuation. 

-  9th.  the  quantity  of  extract  ftill  remaining  in  the  worts. 

- -  10th.  the  quantity  of  extract  which  has  dilappeared. 

- -  l  lth.  the  quantity  of  alcohol  .825,  aduaily  produced  in  each  ale 

barrel,  exprelfed  in  wine  gallons. 

- 12th.  the  quantity  of  alcohol  formed  during  every  degree  of  apparent 

attenuation,  exprelfed  in  wine  gallons. 

— —  13th.  the  quantity  of  alcohol  produced  from  each  pound  of  extract 
which  difappears,  alio  exprelfed  in  wine  gallons. 
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the  Degree  of  Attenuation  and  the  Quantity  of  Alcohol  produced, 
and  the  Quantity  of  Alcohol  produced. 
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7.  '' 

8. 

0. 

10. 

11. 

1  & 

1  3. 

,  / . 

apparent 

Attenuation.  ’ 

/ 

Real 

Attenuation 
from  the  Lofs 
of 

Extract . 

Quantity 

\f 

Extra£l 

remaining. 

Quantity 

of 

Extraft 
which  has 
difappeared. 

Quantity  of 
Alcohol  .S25 
produced  per 
Barrel,  exprefled 
in  Wine 
Gallons. 

Quantity  of 
Alcohol  nrifing 
fiom  one  Degree 
of  apparent 
Attenuation  in 
Wine  Gallons. 

Quantity  of 
Alcohol  front 
each  lb.  of 
Extract  which, 
difappears  in 
Wine  Gallons. 

■:  30.  125 

■ 

.  • 

25. 125 

- — 

36*  975 

64.  o63 

5.  19650 

.17249 

O. 08110 

% 

4-5 

. 

20.  375 

S1-  956 

48.769 

4.  24985 

«I7346 

O.  08714 

b 

*  a5-fS 

21.75 

59.  287 

55.  462 

4.  49624 

.17461 

O.  08106 

•  * 

24.  875 

in.:  .  ■ 

•*  ( 

20.  25 

56.737 

50637 

' 

4-  43497 

f 

.17668 

0.  08588 

25. 625 

21. 25 

46.  21S 

• 

54.  l37 

4.  38847 

•17 125 

O.  08098 

t .  .  * 

-• 

Averae 

;e  -  -  -  " 

.17369 

O.  08323 

Thelafl  operation  confiks  in  feparating  from  the  other  parts,  by  diftiDatioxi  iv.  The  Drilling, 
the  fpirit  formed  during  the  fermentation.  In  it,  the.  great  object  is  u>  (luar> 
the  whole  of  the  fpirit  from  the  wafh,  and  to  collect  it  without  lots.  I  he  re¬ 
paration  depends  upon  the  difference  of  volatility  fubliftijig  between  fpirit  and 
water,  and ^ with  fkilUnd  attention  in  the  ufe  of  a  proper  apparatus,  is  quite 

under  command. 

It  is  well  known  that  two  different  modes  of  di  fulling  are  followed  in  this 
.  nnmpiv  vdv' t  is  called  the  flow  mode,  in  which  deep  kills  of  a  large 
cipacitv’are  emnloverll  and  the  rapid,  mode,  in"  which  imall  (hallow  fulls  are 
nfed  Several  hnfidelations  of  confer, ucnce  determined  us  to  give  tee  pre¬ 
ference  to  (he  latter.  The  ftitl  employed  was  capable  of  containing  '08  ga, loi ns. 
if  had  the  flatted  form ;  but  in  this  relpeft,  it  fell  much  feort  of  tho  e  fulls  that 
l  ih.ee  for the  moft  rapid  delation.  lU  diameter  was  4  feet,  and  its 

depth  ,,  3 ‘inches.  It  was  provided  with  the  ufual  interna!  machinery  of  iron 
(lepui  i  i.J  men  i  former  prevent  the  fubfidence  and  adhefion  ot 

t~kY,a«cCr1f  the"  lioLiu,  and.  fo  guard  againft  the  fpeedy 

deftruCfion  of  the  full ;  and,  at  fame  time,  defend  om 


Dimenfions  of  Still. 


liens  me  imv  ui  uwiunw,  y  » 

charge”  of  wafli  to  be  put  into  the  h»n.  ^  ^ 

„  .  r  ■  r  ,0/n  tu in  (liftillations  arc  neceffary.  The  firft,  which 

.  ‘To  obtain  (pints  .rom  v  a  .  ,  u  r  ow  Wines,”  a  weak  and  impure  fpirituous 

is  termed  “  fingung,  P10t  l  ®  ,  ,•  „  Bie  ftronger  fpirit,  called  in  Scotland, 

’liquor.  The  fccond,  named,  doubling,  tne  L  Whifkev. 
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Scotch  Bigg. 
Ufe  of  Soap. 


Whifkevv  In  including  both,  much  more  time  M'as  taken  in  our  operations 
mtms  on'xialt  made  than  is  allowed,  or  can  be  afforded,  in  ordinary  Diftilleries. 

The  dill  worked  well  with  a  charge  of  42.4  gallons  of  wafh,  and  was  run  off 
at  an  average  of  many  hundred  trials,  in  fix  teen  minutes  and  a  half,  yielding 
on  the  fame  extenfive  average,  1.5.9  gallons  of  low  wines.  Though  the  wafh. 
filed  fcarceiy  more  than  two-fifths  of  the  capacity  of  the  ftill,  and  though  the 
O i 0 illation  was  carried  on  with  a  celerity  greatly  inferior  to  what  is  the  common 
practice  of  Diftillcrs,  it  was  impoflible  to  avoid  the  ufe  of  foap.  The  intro¬ 
duction  of  this  article  has  been  accufed,  perhaps  with  fome  juftice,  as  one 
fource  of  the  difagreeable  flavour  of  whifkey  diftilled  in  the  rapid  manner  of 
the  Scottilh  Diftillerv.  It  cannot,  however,  be  omitted,  and  the  r i Ik  of  con¬ 
taminating  the  fpirit  muft  l)e  obviated  by  ufmg  lbap  of  a  fine  quality,  in  the 
fmallelt  poffible  quantity  that  will  anfwer  the  purpofe.  The  quantity  of  foap 
employed  in  our  trials,  was  between  two  and  three  ounces  to  every  charge  of 
42  gallons.  When  wafh  begins  to  boil,  much  elaftic  fluid  fifties  from  it  :  if 
the  ebullition  be  brifk,  it  is  then  difengaged  with  rapidity,  and  caufes  the  liquor 
to  rife  in  a  multitude  of  bubbles  ;  forming  a  thick  froth,  which  fwells  and  runs 
over  into  the  worm.  The  ufe  of  foap  is  to  prevent  this  intumelcence  ;  and  its 
efficacy  is  very  remarkable.  It  may  lie  well  obferved  by  heating  wafli  in  veffels 
or’  gluts.  As  loon  as  the  ebullition  has  produced  the  frothy  head,  which  threatens 
to  fwell  and  flow  over  the  mouth,  throw  in  fome  fmall  pieces  of  lbap,  and  the 
frothy  head  will  be  leen  immediately  to  fall.  If  the  foap  be  thrown  into  the 
wafh  u  hen  cold,  the  pieces,  at  firlt,  fall  to  the  bottom  ;  but  juft  before  the 
ebullition  begins,  they  rife  to  the  top  and  are  quickly  diffolved.  No  froth  now- 
gathers  on  the  fluid,  and  when  the  boiling  takes  place,  the  elaftic  vapour 
throws  the  fluid  into  agitation,  but  does  not  elevate  any  bubbles  above  the 
furface.  -T 

In  confequence  of  the  difagreeable  tafte  communicated  by  foap,  we  tried  a 
number  of  other  fubftances,  in  the  hope  of  finding  one  that  would  anfwer  the 
end  better:  conceiving  that  the  elaftic  fluid,  the  efcape  of  which,  in  the  firft 
inftance,  produces  the  commotion,  was  carbonic  acid,  which  all  fermented 
liquors  contain,  and  that  the  foap  operated,  in  part,  by  virtue  of  its  alcaljne 
bate  attracting  this  acid,  we  attempted  to  attach  it  by  pure  polalh,  and  by  lime. 

The  acidity  of  the  wafh  was  removed:  hut  the  liquor,  particularly  when  lime 
was  tried,  though  filtered  clear,  fuelled  even  more  than  pure  wafli,  and  could 
fcarceiy  be  rellrained  by  foap.  Oil  was  the  only  fubftance  tried,  which  pof- 
feffed  the  fame  property  as  foap :  hence  it  is  probable,  that  the  acidity  obferved 
in  wafh,  may  contribute  to  the  efficacy  of  the  foap,  by  decompoling  it,  and  dil- 
engaging  a  part  of  the  oleaginous  matter  which  that  fubftance  contains.  The 
only  mode  of  avoiding  the  neceflity  of  ufmg  foap  is,  to  heat  the  wafh  when 
arrived  within  20°  of  its  boiling  point,  very  llowly,  that  it  may  begin  to  boil  in 
the  gentleft  manner.  After  the  ebullition  has  fairly  begun,  "the "heat  may  bo 
increafed  without  mud)  danger.  But  this  plan  cannot  be  followed  while  the 
prefent  mode  of  levying  the  Duty  on  fpirits  continues. 

In  the  ftill -honfe,  we  conceived  it  neceflary,  with  a  view  of  obviating  the 
chance  of  miftake,  or  fraud,  to  redouble  our  attentions,  and  multiply  our  checks. 
Every  minute  occurrence  was  recorded,  and  every  product  carefully  gauged  and 
examined.  To  have  a  check  on  our  previous  eftiinat.es  of  the  quantity  of  waih, 
every  charge  of  the  ftill  was  meaftued  in  a  lmall  cylindrical  “  charging  back” 
of  copper,  accurately  gauged,  and  the  amount  of  t lie  whole  thus  afeertained. 
The  time  of  running  off  was  marked,  and  the  low  wines  were  meaftued;  firft,  by 
receiving  them  into  a  covered  “  fate,”  previoully  gauged,  and  afterwards,  when 
the  whole  were  collected,  bv  the  gauge  of  the  “  receiver.”  Their  ftrength  was 
then  eltimated  by  Dieas’  hydrometer,  and  by  taking  the  fpecific  gravity  of 
many  of  them.  As  it  was  elfential  that  all  the  fpirit  fhould  be  extracted  from 
the  wafh,  the  ftill  was  not  difeharged  till  after  it  had,  for  fome  time,  been  yield¬ 
ing  a  watery  fluid  deftitute  of  fpirit. 

The  diftillation  of  the  low  wines,  or  “  doubling,”  was  conduced  withfimilar 
precaution.  The  quantity  of  each  charge  was  determined  by  the  fmall  charg¬ 
ing-back,  and  the  produce  of  each  likewife  afeertained,  by  ieceiving  the  fpirit 
iuto  its  appropriate  covered  lafe.  From  this,  the  fpirit  was  conveyed  into  the 

receiver. 
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receiver,  where  its  quantity  and  temperature  were  examined.  In  the  procefs  of 
“  doubling,”  it  was  of  confequence  that  all  the  fpirit  Ihould  he  diftilled  from  the 
low  wines,  and  collected  without  lofs.  The  ufual  pradtice  was  followed,  by  col¬ 
lecting  the  product  in  three  feparate  portions.  The  milky  fluid  which  fir  ft  comes  _ 

over,  named  the  “  forefhot,”  was  received  into  the  “  low  wine  fafe,”  and  recon¬ 
veyed  to  the  low  wines..  The  pure  liquor  that  fucceeds,  was  collected  in  its 
fafe,  till  it  gradually  fell  in  firength  to  the  point  when  it  gets  the  name  of 
“  feints.”  Thefe  were  always  permitted  to  run  till  the  hydrometer  indicated 
the  fpecific  gravity  of  pure  water,  and  were  then  conveyed  to  the  low  wines. 

The  charge  of  the  dill  with  low  wines,  was  59.5  gallons.  The  average  time  in 
which  it  was  difeharged,  including  the  period  of  the  flow  both  of  the  lpirit  and 
feints,  was  .*33 £  minutes:  the  average  produce  of  lpirit,  exclulive  of  “  fordhot” 
and  feints,  amounted  to  1  1.5  gallons. 

Soap  is  not  ufed  in  doubling.  It  is  cuftomarv,  however,  to  throw  in,  with 
each  charge,  fome  common  fait.  The  quantity  ufed  is  probably  too  fmall  to  be 
of  much  fervice;  hut  the  way  in  which  it  adts  is  obvious.  The  fait  is  dilfolved 
by  the  water,  and  its  attradion  for  this  fluid  weakens  that  of  the  lpirit,  and,  at 
the  fame  time,  by  reprefling  the  volatility  of  the  water,  favours  the  reparation 
of  the  other.  . 

As  (bon  as  the  fpirits  procured  from  each  Brewing  were  diftilled  off,  their  bulk,  strength  of  Spirit*, 
temperature,  and  ftrength  wCre  afeertained  with  the  greatefl  care.  The  ftrength 
of  the  fpirit  is  determined  by  its  fpecific  gravity;  and  it  has  always  been  the 
language  of  fcience  to  denote  the  former  by  exprefling  the  latter.  This  lan¬ 
guage,  however,  was  deftitute  of  precifion,  till  the  Experiments  and  Tables  of  Sir 
Charles  Blagden  and  Mr.  Gilpin  appeared,  which  indicated  the  quantity-^' 
alcohol  of  the  fpecific  gravity  of  .825,  correfponding  with  every  degree  of  fpe-  v 
cific  gravity. 

fly  the  Excife  laws  at  prefent  exiftingin  this  country,  the  Duty  on  fpirits  is 
levied  by  the  bulk,  efiimated  at  a  particular  ftrength,  to  which  all  fpirits  arc 
brought  by  a  let  of  Tables.  This  ftrength  is  regulated  by  a  very  ip.cou&£tiient 
hydrometer  invented  by  Mr.  Clarke  in  1750;  lince  which  time  it  has  under¬ 
gone  various  changes  and  improvements.  It  was  adapted  to  an  abfurd  lan¬ 
guage,  which  having  previoufly  come  into  common  ulb  among  Dealers,,  feems 
from  them  to  have  made  its  way  into  the  excife  laws.  A  mixture  of  equal 
parts,  By  bulk ,  of  alcohol  and  w  ater,  was  called  “  proof  fpirit and  chofen  as  a 
fiandard  to  which  fpirits  of  every  other  ftrength  were  to  he  reduced.  But  the 
real  ftrength  of  proof  fpirits  was  long  ambiguous.  By  an  A 61  of  Parliament, 
palled  in  1 7fi2,  they  ought  to  he  of  the  fpecific  gravity  0.  9 1  fi,  at  the  temperature 
of  60*.  But  Clarke’s  hydrometer,  w  hich  is  the  legal  fiandard  at  prefent,  gives  b>  v- 
O.920 for  their  fpecific  gravity,  at  the  fame  temperature. 

The  firength  of  fpirits  above  proof  is  indicated  on  Clarke’s  hydrometer,  by 
the  bulk  of  water  needfary  to  reduce  a  given  hulk  of  the  fpirits  in  queltion  to 
proof.  Thus,  if  it  be  necetfary  to  mix  one  gallon  of  water  with  ten  gallons  of  a 
given  fpirit,  to  bring  it  to  proof,  that  fpirit  is  laid  to  be  i  to  10  over  proof  .  The 
ftrength  of  fpirits  under  proof,  is  eft i mated  by  the  bulk  of  water  which  it  would 
be  needfary  to  ahltrad,  to  bring  them  to  the  firength  of  proof. 

Thus,  if  from  10  gallons  of  a  given  fpirit,  it  would  he  needfary  to  take  one 
gallon  of  water  to  bring  it  to  proof,  the  fpirit  is  faid  to  be  1  in  10  under  proof. 

Of  thefe  tw  o  methods  of  eftimating  the  firength  of  fpirits,  the  former  is  by 
far  the  moil  accurate  and  convenient;  yet,  in  Hating  the  quantity  of  fpirit 
produced,  we  have  adopted  hotli  modes  of  exprefiion,  and  to  obtain  them,  had 
to  examine  the  firength  by  a  variety  of  inftruments. 

Left  there  lhould  fubfilt  any  difference  in  the  hydrometers,  we  made  a  point  of 
nfingthe  fame  indiv  idual  inftrument  in  all  our  trials,  and,  for  the  fake  of  eorred- 
nefs,  at  the  fame  temperature:  it  gave  us  the  exprefiion  of  the  firength  in  the  lan¬ 
guage  of  tne  Excilie  ;  hut  in  the  ufe  of  this  language,  perlbus  converfant  in 
the  bulinefs  are  not  uniform.  Some,  in  (peaking  of  fpirits,  confidcr  them  of  the 
ftrength  of  proof;  others  of  the  legal  ftrength  of  1  to  10  over  proof;  and 
Diftillers  always  fell  at  1  in  10  under.  That  our  refults  might  he  readily  under- 
ftood,  we  have  ftated  them  under  each  of  thefe  forms  of  e.xpiellion. 

Such  w*as  the  general  mode  of  procedure  adopted  in  conducing  this  branch 
of  the  inveftigation.  To  (hew  in  what  manner  our  record  of  all  the  circum- 
fiances  was  arranged,  we  fubjoin  a  view  ol  a  tingle  Experiment. 


5  ta  t/v  ’ 


9 


TABLE 


76 


PAP  E  IIS  RELATING  TO  MALT  MADE  FROM 


J 

* 


— r 

M 


Tabular  View  of  gne  ? 
Experiment.  } 


T  ABLE  XXIV— V  I  E  W  OF:  01 


T.  Raw  Grain  r-iul  Malt.  .  1 


Date. 

Number 

of 

Brewing. 

Grain 

Scz. 

X 

41 

Bufhels. 

Weight 

per 

Bufhel. 

Total  Weight 

in  Libs. 

Change  oft Weigl 

#  in 

1 

O 

CO 

County. 

rt 

& 

tJnground. 

• 

*  f  »  '  - 

Ground. 

► 

Grinding. 

n 

Barky. 

Suffolk. 

1 

40 

50.79 

2031.  5 

2013.  5 

• 

—  18.  0 

f  .  ^  ^ 

Odober  29th  - 

00 

Malt. 

Kent. 

1 

20 

39-  35 

787.  125 

787- 375 

A  >  *  1  .  , 

+  O.  25 

* 

•  »  '  ft  ?  ?  \ 


III.  Worts  of  Firlt  Math,  on  Coolers. 


Date. 

Number 

of 

Brewing. 

Time 

in 

Cooling. 

Quantity. 

Temperature 

at 

leiting  down. 

Strength. 

\ 

c 

1805. 

Depth. 

Gallons. 

Temperature. 

Sp.  Gr. 

Dicas.. 

Odober  29th  -  - 

- - - - £ - 

8  7 

- . - - 

2°  w 

i.  6 

393- 

66. 

_  _  . 

54.  25  =  5412 

100  =  51 

r 

f  ;  .  |  '  •  i 

"V.  Worts  of  Second  Mafli,  on  Coolers. 


*  . 

Date. 

Number 

’  Time 

Quantity. 

Temperature 

at 

»  :  ' 

Strength. 

- 

1  .  * 

•  i  • 

9 

n  ' 

I805. 

1 

Brewing. 

v  1 

Cooling. 

Depth. 

Gallons. 

• 

letting  down. 

Temperature. 

Sp.  Gr. 

Dicas. 

-■  • 

* 

0 

Odober  29th  - 

CO 

*^4 

.1° 

2.  6 

349 

68 

55° 

0* 

O 

O 

01 

11 

C/1 

• 

L 

k  .•  >v 

1 

VII.  Worts  of  Third  Mail),  on  Coolers. 


i , 


♦ 

Date. 

Number 

of 

Brewing. 

Time 

tin 

Cooling. 

Quantity. 

T  emperature 

at 

Strength. 

*  •  V 

v.  CJ  ! 

1805. 

Depth. 

Gallons. 

letting  down. 

Temperature. 

Sp.  Gr. 

f  ■■ 

Dicas. 

Odober  29th  -  - 

27 

4  4t> 

3-5 

4°  6 

58. 

-  -  - 

36°=39.  62 

75  =  35-  l~ 

- 

IX.  WafliBa 


Date. 

1 805. 

Number 

of 

Brewing. 

Number 

of 

Tun  . 

.  Walh  Back. 

D  A  Y  S. 

Days. 

1. 

o. 

- 

3. 

Depth. 

Gallons. 

Odober  29th  -  - 

87. 

5 

21 

20.  5 

Dill4 

1436 

1448 

lied. 

1  I448 

Yeafl:  - 

Temperature  -  j 

Specific  Gravity  - 
Dicas  -  -  -  - 

9 

In  Back. 
When  tried. 

8 

70 

67 

43=43-7  . 

84-75  =  4°-75 

10 

72 

70 

28  5=; 

61. 2  c  =  2 

!  i 
— 

X.  Difiillation  of  Low  Wines. 


Date. 

1805. 


November 
9U1  &  1 1  til 
Suffolk  ill  - 


- - 7 

Number 

of 

Brewing. 


87. 


Wafli  Back. 

Number 

of 

Average 

Charge  and 

Aver,  gq 
Produce 
from 

Total 

of 

N°. 

'Gallons. 

Charges. 

Time. 

a  Charge. 

Low  Wines. 

Charges. 


M43  34 

1451. “  "  - 

-  -  -  59*=5-  5* 


42.  63 
Time. 


15.  c9 


L.  o 
C. 34.2519.35 
Sale  513.25 


Strength. 


Temp. 


E>! 


50 


3  3*  5 : 
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PERI M ENT  IN  THE  DISTILLERY. 

II.  Firft  Mafli  in  Tun. 

1805. 

Date. 

Number 

of 

lit  Liquor. 

D.  Malt  added. 

Liquor  added. 

Tempt. 

at 

Cock. 

Duration  of 

Biewing. 

Depth. 

Gallons. 

Temp. 

Depth. 

Gallons. 

Inches. 

Temper. 

Mafning. 

Infufion. 

>er  29th  -  - 

87. 

24 

723.8 

*5° 

3I.2 

942.2 

- 

182 

ICS 

1°  30' 

1°  10 

IV.  Second  Math  in  Tun. 

Date. 

1805. 

Number 

of 

Brewing. 

Liquor  added. 

Malh  Tun. 

Tempt. 

at 

Cock. 

Duration  of 

Temperature. 

Gallons. 

T  emperature. 

Depth. 

Gallons. 

Mafhing. 

Infufion. 

ber  29th  -  - 

87. 

*93 

278.5 

144 

38-9 

IO25.  5 

136 

2  o'1 

45' 

- — - - - - - V' 

VI.  Third  Mafh  in  Tun. 

Date. 

Number 

of 

Brewing. 

Liquor  added. 

Mafh  Tun. 

Temperat. 

\ 

of 

Cock.  * 

* 

Duration  cf 

1805. 

Temperature. 

Gallons. 

Depth. 

Gallons. 

Tern  (Mature. 

Malbing. 

Infufion. 

ber  29th  -  - 

87. 

I98 

483.5 

35 

1059. 6 

V  ' 

•  V 

*57 

15" 

45' 

VIII.  Fourth  Worts,  in  Small  Boiler. 

- 

Date. 

1805. 

Number 

of 

Brewing. 

Quantity. 

Temperature. 

Strength. 

Grains. 

Depth. 

Gallons. 

Temperature 

Sp.  Gr. 

Dicas. 

ober  29th  -  - 

- 

22.  5 

100. 15 

103 

89 

j 

N 

On 

II 

-k 

+>■ 

845— 4I25 

18.5451 

I  Fermentation. 


DAYS. 


4. 

5. 

6. 

7. 

8. 

9^ 

10. 

1  1. 

1  £ 

-I  +*  • 

✓ 

8 

74 

73 

=26.  25 
=23  25 

0 

77 

74 

16=17.  5 
48. 5  =  16. 25 

0 

78 

74 

10. 251:11. 02 
40.  5  —  1 1. 

0 

76 

75 

7.  25=8.75 
36.-7.  12 

0 

74 

72 

6.  25 — 7-  5 
34.5=6.75 

0 

71 

70 

55=6.  6.  2 

33-  75—6 

0 

70 

63 

5.25=6.4 
33- 25=55 

0 

7° 

68 

5  =  587 
33=5-  25 

0 

69 

66 

5  =  5.62 
33=5-  25 

|  Diftilled. 

Date. 

1805-. 


>vember  1 1  th 


XI.  Diftillation  of  Spirits. 


Low  Wines, 

Gallons 

Receiver. 

5!9-  35 

Charges. 

595.0° 

Feints. 

75- 65 

N°  of 

Charges  and 

Time. 

Average 

of  a 

Charge. 

Total  of  Spirits. 

Strength. 

Dip. 

Gallons. 

Tempt. 

Sp.Gr 

Dicas. 

Clark. 

10 

Tit- 

336'  =5°  36 

59.  50 
ne. 

33' ^ 

Spirit  Recr 
Hogfheads. 
Charges. 
Average  froi 

12.  3 

n  Ch 

Temper.  66 
132.  02 
I30-5 

130.  13 
arge  13. 3 

60 

Hydr  - 
Bead 
Mean  - 

919 

9‘7 

918 

144=0.25 

P>52 

-02. 


u 
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2. 


Report  of  Experi¬ 
ments  on  Malt  made 
from  Bariev  and 
Scotch  Bigg. 


Having  Rated  the  general  circumftances,  we  have  now  to  lay  before  the 
Honourable  Board  the  refult  of  the  particular  Experiments  hy  Diltillation. 
i  hey  were  numerous  ;  and  were  all  the  circuml'tanc'es  recorded  in  the  Journals 
dcicrihed  in  detail,  this  Report  would  fwell  to  an  inordinate  fize.  We  tliall 
therefore  coniine  ouriclves  to  thofe  which  feem  necelfary  to  give  a  diftinct  view 
of  the  general  facts  and  refit  Its  of  each  trial,  and  ihall  throw  it  into  the  form  of 
a  Table,  in  order  to  render  it  as  clear  and  as  fuccinci  as  pcliible. 

In  tliis  Table,  t!  le  circumftances  exhibited  are  the  kind  and  quality  of  the ! 
Oraiti  and  Malt  ;  and  the  weight  of  each  per  bulhel ;  the  quantity  of  Wafh 
drawn  at  each  brewing,  and  the  attenuation  which  it  undergoes  ;  the  quantity  i 
of  LowWines  and  of  Spirits  obtained  in  Diltillation,  exprefied  in  the  language  of  j 
trade,  as  well  as  that  of  fcience  ;  and  laftlv,  tlie  produce  of  Spirits,  eftimated 
per  quarter,  boll,  bulhel,  and  pound.  'The  Table  contains  14  columns,  under 
which  thefe  circumitances  are  prefented  in  tlie  following  order  : 
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PAPERS  RELATING  TO  MALT  MADE  FROM 


»£■  -  - - -  . .  . . -  ■  - - — - - - - - — - — - ~ 

TABLE  XXV.  Part  I. — Firft  Suite  c 

-  .  9 

_ _ —  Scotch  Barleys, 


1. 


Kinds  of  Grain, 
and  of 
Malt. 


r°. 

Haddington  -  -< 

CM. 


( G- 

Edinburgh  - 

CM. 


2. 

O 

• 

4. 

5. 

6. 

7* 

Weight, 

Number 

Gallons 

Specific 

Gravity 

Quantity 

of 

Low  Wines 

Quantity  of  Spirits. 

per 

Bufhel, 

of 

of 

of 

and 

Brewings. 

Wafli. 

Wort 
and  of 
Waft. 

Strength, 

per 

Dicas. 

Spirit  Rec. 
Tempernt. 
Strength. 

I  to  IO 

over. 

Proof. 

5;.  28 

•3 

1231. 

49-  5 

987-  35 

271.21 

280.  987 

01. 3 

T.  80 

255,417 

|  38-  99 

>4 

1 169 

52.  0 

04.  2 

— 

i  to  15-7I 

51. 67 

*5 

979 

66.  8 

08.  6 

1046.  25 

290.  75 

38.98 

16 

*458  ' 

■  70.2 

15.2 

/  ■’W 

T.  8s 

1  to  20—1 

274.909 

3C2*  43 

Englifh  Bariev. 

O  t-  * 


Suffolk  -  - 

-f' 

5°.  83 

17 

1 146 

46.7 

05. 6 

945*  35 

25x-  53 

T.  80 

242. 06/ 

266.  3 

C  M. 

18 

6r.  6 

—70 

I  to  20  X  75- 

42.  24 

1117 

J 

07.  5 

(C. 

5°.  67 

>9 

1040 

63.4 

825. 

256.  81 

252.  316 

Kent  -  -  - 

r.  80 

277-  57! 

C  M. 

39.  08 

20 

1053 

67.  5 

08.  3 

—66 

1  to  IO — 3 

(  G- 

50.76 

2 1 

1442 

67.  2 

1 154.  64 

338-  1 

316. 272 

Norfolk  -  - 

J 

IO-  3 

T.81 

347-93 

C  M. 

39-  65 

22 

1435 

50.  8 
°3*  5 

—69.  5 

I  tO  2C— 4 

Scotch  Bigg 


Perth  -  -  -  -  | 

G. 

M. 

49.25 

38*  37 

23 

24 

1183 

1 1 18 

46.  4 

03.  7 

51.  2 

02.  4 

1037.  12 

I 

— 72-75  | 

258-  3 

T.  77 
P.X3 

237. 152 

260.  88 

r 

1 

G. 

49.61 

25 

1 146 

64. 4 

1 

969.  09 

265.  03 

244.  835 

269. 33 

Aberdeen  -  --j 

o/ .  6 

T.  80 

.M. 

41. 02 

26 

1 165 

62.  5 

13-  3 

—  70 

P.  X  iof 

Lanark  -  -  - 

G. 

48.  96. 

27 

1506 

57.6 

1245. 26 

332.  62 

5 

T.  87 

293.293 

322.  64 

Half  Lanark  and 
half  Dumfries  1 

•M. 

39-  °9 

28 

1528 

5l-  4 

03.  6 

—  7 1 

V.—yl 

Scotch  Barle\ 


I 

c  G. 

- 

4.3.  2 

29 

1 156. 5 

47.  2 

1088.  71 

256. 81 

Perth  -  -  -  - 

5 

▼ 

T.  80 

225.  721 

248.31 

(m. 

40.  51 

3° 

1 220. 5 

O 

O'! 

^  O 

—75-3 

P-— 9i 

Linlithgow 

-  G. 

50.  98 

3‘ 

117  z 

56.  5 

03.  8 

992.46 

284.  82 

T.  83. 

270.  845 

297-  9. 

CO 

63.  7 

1  to  20X2  \ 

Perth  ar.d  Fi'e 

-  M. 

32 

1193 

04.  0 

—  70 

Edinburgh 

-  G. 

5O.  6l 

33 

1436 

55  4 

05.  5 

1077.  63 

0* 

^0 

276.  56 6 

Perth  and  Angus 

-  M. 

_:9-  97 

i  ;■ 

1  2  8  L 

CO  VC 

r*-  r 

^0  L 

—  71 

Px8i 

SI 
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EXPERIMENTS  by  DISTILLATION, 

irft  Qualities.  .  i 


8. 

9.  , 

• 

10. 

i 

*  1 

1  1. 

12. 

IS. 

*  14. 

Average  of 
Spnits 
er  Quarter. 

*  ^  « 

Average  of  Spirits 

p£r  Eoll. 

I 

Average  of  m 
Spirits 
per  Eufhd. 

Total  Weight 
of 

Grain  &  Malt, 
after 

Average 

Weight 

of 

Mixture 

per 

Bathe!. 

Quantity 

of 

Proof  Spirits, 
i  rorn 

i  ' 

j  Quantity  of  Alcoiiol 
.825  in  libs. 

1 

l 

to  io 

ver. 

Proof. 

I  to  10 

over, 

4 

Proof. 

-i 

1  in  10 

under. 

i 

1  to  10 

over. 

Proof. 

1 

Grinding, 
aiid  in 
Mato. 

" 

xoo  itunds, 
in 

Gallons. 

f  j 

I 

i 

j  Fer 
|  UuEicL 

Per 

ico  lbs. 

•676 

»9-  447 

*3-  257 

14.585 

! 

j 

1 

j 

1 6.  20 

2. 2096 

I.  4309 

| 

■  i  1258.  81 1 

46.  911 

5.  1814 

* 

10.3159 

.f  * 

1 

A 

'  •  .... 

irft  Qualities. 


* 

1 

1 

% 

-  J 

l» 

• 

*  \ 

l 

• 

% 

• 

%  £ 

* 

» 

1 

1$.  899 

12.  885 

14.174 

iS-  7S* 

2.  1475 

2.  3624 

16747-  373 

46.  520 

•  •  •  » 
L  \ 

4.  9709 

9.969 

21.43 

m  ^ 

£ 

** 

t 

I  ? 

j  ^ 

♦  f 

•  ? 

1  • 

^4  ii  1 

>  ■  * 

f 

ee 
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TALIYA  ^\XV.  Part  II. — T i ill  Suite  0* 

*  •* 

. . —  Fugiyi]  Bariev.  < 


* 


1. 

2. 

s. 

4. 

*  5. 

! 

7. 

9 

• 

- ‘-t> 

» 

Q^antuy  of  Spiri 

is. 

• 

Quantity 

w 

Specific 

Gravity  ot 

Quantity 

of  Low  Winer 

* 

Kinds  of  Grain 

Weight 

Number 

• 

Spirit 

anil  of 

per 

of 

of 

Wort  and  of 

Wafli. 

and  Strength 

per  Dicas. 

Receiver 

1  to  10 

- r 

4 

• 

V— 1 

•r 

9 

i  Bufhel, 

Brewings. 

' 

Wain. 

Tefr.pt. 

* 

Strength. 

over. 

Proof. 

i  g. 

i  49-  ^5 

1 

35 

« 

1280 

43-  6 

07.  7 

95i.°7 

2*3.  44 

V%  t 

Suffolk  -  ' 

T.  80 

197. 303 

217.055 

*  M. 

% 

j  3S.  15 

36 

IC53 

47-  7 
c6.  0 

—75-  75 

1  in  2c-f  13 

.# 

% 

iG- 

49-  74 

37 

1058 

61.  1 

04.,  0 

47.  8 

C'J.  0  * 

939-  66 

" 

259.  89 

♦  * 

Kent  and  Suffolk ' 

• 

1* 

■>.  S3 

249.  6 1 

274.  598 

^  M. 

33.51 

38 

1169 

—73- 

1  to  2C  +  6| 

#• 

- 

C  G- 

Kent  -  -  J 

(m. 

5°.  15 

1 

39 

I  3C6 

4 

35-  5 

09.  4 

61.6 

1156  29 

285.  60 

T.  82 

261.  574 

287. 742 

3§.  20 

i  j 

40 

1497 

06.  7 

—73.  25 

P.  +  7 

-  - - 

1 

Scotch  Biggs, 


C  G- 

4^.  48 

42 

1225 

40.4 

01.0 

979.  06 

258.  86 

<»k  ’ 

Mearns  -  -  -  ( 

T.  80 

240.  6 1 1 

264?  684 

A 

*  M. 

39.  27 

43 

1209 

44.  0 

C2.  2 

—71-  5 

P.  X  13 

fG. 

48.  21 

44 

1149 

54-  2 

952.  73 

274-  2S 

2  54  ft  1 

-«V 

Angus  -  -< 

T.  80  * 

280.  420 

*  M. 

40.  30 

45 

1179 

57.  6 

<ei.  7 

—71- 

P.  X  13. 

t 

• 

- 

C  G. 

48.  60 

46, 

1395 

58- 4 

II94.  O9 

327-  57 

Dumfries  -  -  ; 

T.  82 

295*543 

325. 1 14 

M. 

40.  C4 

47 

1471 

48  2 

04.  6 

—72 

P.  —  1 

• 

J 

Scotch  I  evlev, 


f 


4 


» 


» 


Linlithgow  - 

s G- 

47-  77 

48 

1063 

46.  4 
c8.  2 

908.  64 

223.44 

T.  82.  5 

206  1 5 

V 

226.  79  1 

4 

^  M. 

42.  24 

49 

1  I?- I 

54-  4 

c8.  4 

—73-  5 

P.  4  10 

Perth  -  -  - 

-  G. 

49^26 

5° 

1147 

54.  6 

06  8 

896.  34 

264. 01 

Linlithgow  - 

-  M. 

41.  41 

51 

1 1 16.  8 

58.6 

07.  5 

^  — 69 

» 

T.79.  5 

1  to  20  -4-  6 

253.254 

,  78.  607 

*- 

Haddington  k  Angus  G 

49.  51 

52 

1458.  5 

5»-. 

08.  1 

IIJ9.  27 

289.  72 

Berwick  - 

-  -  M 

. 

39-  7i 

53 

1380.  5 

57  2. 

07.  8 

— 

•  T-  74  , 
+  5  ' 

264.  682 

291.  i68 

*■ 


■ 


n  a  u  i*e  v  and  SjC  o  T4.y  bigg.  *' 

■  **  »  «•  i  m  ■ 
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EXPERIMENTS  by  DI STUJ.  AJIQ  X— continued.* 


Second  Qualities.-  - 


Report  of  Experi¬ 
ments  on  Malt  matte: 
from  Bar';  y  and 
Scotch  Bigg. 


# 

8. 

■ « 

► 

9. 

10. 

* 

f  i>: 

1  2 

«r  *• 

13. 

1 4. 

Average  of 
**  Spirits 
er  Quarter. 

Average  of  Spirits 

■ 

per  Boil.  4 

'4  . 

Average  of 
Spirits 
per  Euihel. 

■“  "w . - 

Total  weight 

of  Grain 
and  iftalt, 
after  ^ 
Grinding  and 

in  M afh. 

V 

Average 

Weight 

of 

Mixture 

per 

Bulhel. 

|r  —  ■■■ - 

Quantity 

of  Proof 
Spirits  from 
ICO  j#bs. 

in 

Gallons. 

Quantity  of 

Alcohol. 

.825  in  Pounds. 

to  10 

ver 

■* 

Proof.' 

1 

1  to  10 

■  » 

over. 

« 

Proof. 

1  in  ic 

under. 

I  to  10 

over. 

• 

Proof. 

» 

'Per 

Bufhel. 

Per* 

100  libs 

- 

* 

.1 

t  * 

» 

.  * 

4 

* 

«  • 

% 

• 

' 

• 

!♦ 

1 

4  | 

• 

•  744 

r7-  3J9 

xi.  2o8 

12. 980 

14.43 

1. 968c 

2.  1649 

1  (Taco.  496  * 

45-  556 

4-  75H 

9.0813 

19.  92 

# 

‘  t 

1 

• 

I 

n 

• 

*  /. 

* 

r 

• 

« 

• 

1 

sit 

♦ 

Second  Qualities. 


0 

*' . 

•  * 

4 

« 

r 

1 

4 

% 

1 

• 

fc 

1 

*. 

• 

9  19-  337 

13.  184 

14. 503 

16. 117 

a.  1974 

2.  4172 

16323.  618 

45-  343  ’ 

5.  3310 

#0 

IO.  I445 

4 

*  * 

*  <■' 

>■  * 

• 

I 

r 

! 

1 

( 

#  , 

4 

! 

» 

• 

4 

t  -  *  , 

4 

zz.  5» 


diird  Qualities/ 


M 

vl 

O 

O 

l! 

12.  0678 

i3-27S 

H-  752 

2.  0113 

2.  2126 

16497. 296 

45.  825 

» 

4.  8284 

« 

9.  2639 

* 

• 

i.- 

• 

4 

* 

* 

■ , 

4 

20. 21 


"bird  Qualities.  » 


« 

1  « 

% 

;  * 

• 

* 

4 

t 

¥ 

•  A 

T 

.  * 

•  •  . 

4k 

*  • 

..  « 

• 

41 

*  . 

_ 

m 

■*  * 

- . 

4 

• 

• 

T  9  ^  , 

*7*  °/4' 

12*  1S6 

l3-  4°5 

14. 897 

.  2. 0310 

2.  2343 

16160.  §97 

44!  891  * 

*4-  977^ 

9-  355* 

•  V 

♦  < 

_ 

« 

♦ 

• 

• 

♦ 

*• 

P 

** 

9 

0  * 

*  ♦  , 

f 

f 

♦ 

i 

> 

*  1 

>  •  v 

4  t 

l  • 

% 

• 

> 

* 

j-1 

*♦  i 

«  1 

K  / 

* 

11 

l 


*  t 

20.  1 1 


V|  . 


<3 

# 


W 

* 

* 


# 


% 

v 


*  *» 


1  *  .# 


> 


»  n  * 

7f  ♦  *<  .  r  t  *  5  ’ 


4» 


S4 


P  A  V  ?  R  S  n eIiati x g  to  i*i  A  L  T  m a  n e  f ro m 


T  4 L  E  XXV.  Part  III.— Firft- Suite*cf 


Scotch  Bi^g, 


- 

i 

1. 

f 

• 

<2. 

0 

tA. 

4- 

0. 

6. 

4| 

n 

t  » 

%  tj 

- - — £4. 

. "■■■ 

$ 

*  Quantity 

Kinds  of  Grain, 

Weight 

Number 

Gallons 

Specific 

of 

Quantity  of  Spir 

ts. 

• 

Gravity 

Low  Wir.es 

• 

and  of 

per 

of 

of 

of 

and 

Wort  and 

Waft. 

• 

Spirit  Receiver. 

1  to  IO 

over. 

% 

Malt. 

Buftcl. 

Brewings. 

Waft. 

Strength 
per  Dicas. 

Temperat. 

• 

Strength. 

P:  qpf. 

• 

%  s 

•* 

9 

fG' 

4?;  375 
47-75 

60 

1058 

38.  7 

01.  8 

’ 

8S0.  18 

Z23-  i\ 

* 

1 

34-  651 

% 

.61 

4  1  •  7 

04.  1 

f 

T.  78 

213. 002 

z34-  325 

Aberdeen  -  -  < 

| 

1210 

. 

. 

1  to  20  +  5 

( 

G. 

48.  676 

49.  271 

62 

1362 

54-  1 
ob.  3 

1063 

285.  6 

" *%" 

% 

• 

• 

63 

J364*  5 

56.  2 

06.  6 

T.  79 

270-557 

297.  642 

Angus  -  -  - 

M. 

40.  01 

—  7«- 5 

1  to  20  +  1 

• 

# 

. 

Ayr  Sc  Aberdeen  - 
Angus  ... 

G. 

M. 

47; 295 
39.  862 

64 

H>7- 

47-  4 

01.  2 

546.09 

—  7*1 

138.34 

t*-79 

» 

• 

134. 046 

147.  465 

* 

1  to  15  +  3.  75 

*  % 

Engliih  Barley,  Second  Qualities,- 


Suffolk  and  Kent  -  G. 

Kent  -  -  -  -  M. 

« 

49-  53 

39-  56 

65 

1484 

41.  7 

06.  5 

— 

— 

— 

t 

\g 

Suffolk  -  -  -  < 

)  M. 

49.  09 

38.  96 

• 

66 

1482 

50.  2 

08.  5 

1 1 2 6.  74 
—  76. 

25 1. 62 

t.73. 

P.-0.75 

228.  268 

250. 1 1 1 

Second  Scotch  Bigs*, 


- - . — - - 

r 

r  G. 

Mearns  -  -  < 

T 

47-  535 

39.  96  * 

67 

68 

ii  13 

1452.5 

43-  5 

02.  7 

52.7 

04.  7 

963. 46 

243-  2 7 

T.  77 

1  to  20 

229.  878 

25  2.  891 

Dumfries  -  -  / 

)m. 

1 

• 

48-  43 

40.  54 

% 

A - 

69 

9 

• 

1 14,05. 

4 '  < 
J*. 

dk- - 

t 

53-  4 

07.  2 

•  +-  • 

£ '  J 

10 

547*  74 
—  72 

# 

142.  56 

T.73  . 

A 

I  to  20  +  3 

I  36.  O74 

I49.  696 

#  A  H 

xu  •  •  / «;  *  I 

*  4  f  k  W  1  •  .  4  . 

*»#  »  ,  |V  ♦  *».*  V-  »*  • 

|  % 
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fess=s=  ■■  - - -  .  .  . 

v  P  E  R  I M  E  N  T  S  by  D  I S  T  I  L  L  A  T  I  O  N — continued. 
ird  Qualities.  - 


8. 

9 

10. 

1  1. 

\  ° 
i 

13. 

14. 

erage  of 

Average  of  Spirits 

Average  of 

Total  Weight 

Average 

Quantity 

Quantity  of 

pints 

per  Boll. 

Spirits 

of  Grain  and 

Weight 

of  Proof 

Alcohol, 

Quarter. 

per  Bufhel. 

Malt  after 

of 

Spirits 

.825  in  lbs. 

Grinding 

Mixture 

from  100  lbs. 

0 

Proof. 

:  to  10 

Proof. 

1  in  10 

1  to  10 

Proof. 

and 

per 

in 

Per 

Per 

over. 

under. 

over. 

in  Malh. 

Bulhel. 

Gallons. 

Bulhel. 

100  lbs. 

8 

1 

1 

*7-  732 

1 

I 

12.  c88 

13.299 

[4-  777 

2. 0148 

2.  2165 

io525-  937 

) 

43.858 

CO 

eo 

O 

•2 

19.  661 

' 

M  r 

04 

O 

4- 

14.  746 

16. 3S6 

2.2341 

2-4577 

2674.  S75 

44-  5So 

5- 

- 

)etition  of  fir  ft  Suite. 


16. 673 

m-4*32 

! 

12.  505 

13.952 

I.  90 22 

2.  0S42 

54s3*  749 

45.  697 

4. 5609 

S.  8256 

1 9-  36 

3D(1  Quality. 


1 

17.  892 

14 

>0 

00 

*3-  419 

14.  911 

t4 

O 

04 

o> 

0 

2.  2365 

1 

8141.  187 

• 

45.  223 

4.  9451 

9-3*5 

TA’PERS  REL'ATI'NG  TO  MALT  M AD L  FROM 


>86 

TAB  LE  XXV.  Part  IV.— Second  Suite 

_ _ _ — -  Fi 


1 

— 

1. 

2. 

3. 

4. 

5. 

C. 

7  • 

Kinds  cf  Grain 

Weight 

Number 

Gallon 

Specific 

Quantity  of 

Quantity  of  Spirits. 

Gravity 

Low  Wines, 

and  of 

per 

of 

of 

of  Wort 

and 

Spirit 

and  of 

Strength 

Receiver, 

1  to  10 

Malt. 

Buff  el. 

Brewings. 

Waff. 

Waff. 

per  Dicas. 

- - 

Temperature, 

Strength. 

over 

Pro 

- - 

_  » 

128.85 

Vile  —  G. 

51-  475 

88 

43.0 

473  S8 

T.  70 

127.019 

139. 

Angus  -  M. 

40.  406 

H37 

06.0 

—  68 

; 

1  to  15  +  7 

i 

519-35 

I32. C2 

-Suffolk  -  -  -  G. 

5°.  79 

>448 

43-7 

T.  66 

121.203 

133- 

Kent  -  -  -  -  M. 

39>  35 

87 

05.6 

—  72.5 

P  +  6.5 

- 

— 

C  B’gg 

49.  789 

43’2 

497.46 

,34-,3 

T.  63 

i  to  20  +  8 

1 

130.393 

143. 

Aberdeen  -  j  MjJt 

42.  081 

81 

1541 

037 

Sec  1 


Fife,  Perth,  and  7  Bar, 
Linlithgow  5 

Linlithgow  -  Malt 

49.387 

39  793 

83 

1535 

39-7 

04.6 

521.94 

>357 

T.  73 

1  to  20x2 

1 29.323 

141 

Norfolk  and  Suffolk  G. 

Suffolk  -  -  -  -  M. 

49. 162 
40.625 

8a 

1494 

33-5 

02.0 

560.94 

1 39-4 

T.  68£ 

1  to  20 — 8 

129.861 

14Z 

Angus,  Mearns,7B; 
and  Aberdeen  j 

Aberdeen  -  -  Malt 

48.778 

40.487 

1 

84 

1494 

56.0 

c3-3 

5*974 

■ 

>34-13 

T.  68 

1  to  20 — S 

124949 

>37| 

T 

1 

f  G. 

Fife  and  Angus  < 

CM. 

49*373 

40.926 

86 

1 53 1  *5 

3s*  5 

04.  8 

5M-  40 

137.  29 

T.  73  . 

1  to  20+1 

130.439 

: 

Effex  -  -  -  -  G. 
Norfolk  -  -  -  M. 

j  48-469 
!  40.931 

85 

1624 

35-7 

03.7 

541*  7 

—  73 

134-  >3 

T.  80 

1  to  20 — 10 

123.546 

BxiRLEY  and  SCOTCH  BIGG. 
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X  P  E  R  I  M  ENTS,  confiding  of  Single  Brewings. 

iialities.  - —  ■ 


8. 

9. 

10. 

1 1. 

12. 

13. 

14. 

irerage  of 
Spirits 
r  Quarter. 

Average  of  Spirits 
per  Boll. 

Average  of  Spirits 
per  Bulhel. 

Total  Weight 
of  Grains  and 

Malt,  after 
Grinding 

and 

in  Maili. 

Average 

W  eight 

of  Mixture 

per 

Bufhel. 

Quantity 

of  Proof 

Spirits 

from  1 00  lbs. 

in 

Gallons. 

Quantity  of 
Alcohol 

.825  in  lbs. 

IO 

:r. 

Proof. 

1  to  xo 

over. 

Proof. 

i  in  20 

under. 

1  to  IO 

over. 

Proof. 

per 

Buihcl. 

pet- 

100  lbs. 

?35 

IS.  631 

12. 7019 

‘3-973 

‘5*  5*6 

2.  1169 

2.  3289 

2856.  625 

47- 

4.  8916 

9-  737  ' 

20.  45 

160 

‘7-779 

12. 1203 

‘3-33+ 

14.  816 

2.  0200 

2.  2224 

2800.  875 

46.  680 

4.  760 

9- SSi 

20.  4 6 

*5 

19.  126 

‘3-0393 

‘4-  344 

15.940 

2. 1732 

N 

w 

VO 

0 

'■'X 

2724-  ‘25 

45.402 

5-  265 

9.  8S4 

21.0 : 

lalities. 


43 

18.  969 

12.932 

14.  226 

15.  809 

2-  ‘553 

2-37“ 

1 

I  2758.375 

1 

45-972 

5-  1 5-7 

9.  912 

_  f 

21.  56 

‘4 

19.  04  8 

12. 986 

14.  286 

15.875 

2.  1643 

2.  3810 

1 

] 

2767.312 

46.  121 

5.  162 

10.  01 5 

21.  78 

59 

18.  327 

12.494 

'3-745 

‘5-273 

2.  0824 

2.  2909 

2740.  50 

! 

45-  675 

5.015 

1 

9.  649 

21.  13 

lalities. 


9‘ 

19.  132 

1 

‘3-043 

>4-  349 

15.944 

2.  1739 

2.3916 

2/77-375 

46.  288 

5.  166 

9.  991 

21.  59 

72 

18.  121 

I2-  354 

!3-  59*| 

‘S*  ‘°3 

2.  0591 

2.  2652 

2733.562 

45-559 

4.  972 

9-  579 

21.03 
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PAPE  US  RELATING  TO  MALT 


MADE  FROM 


TA  B  LE  XXV.  Part  V. — Third  Suite 

— - —  Pi 


1. 

O 

' 

s.  I 

4. 

5. 

6. 

7- 

■■ 

8 

• 

Specific 

Quantity  of  j 

Quandt 

v  cf  Spirits. 

Averageof 
per  Quart 

Kinds  of  Male 

Weight 

Number 

Gallons 

Gravity 

I 

Low  Wines, 

and  of 

1 

j  Fcr 

of 

of 

of  Worts 

and 

Spirit 

I  to  10 

over. 

1  to  10 

over. 

Grain. 

1 

‘  Bufnel. 

Brewings. 

Waff). 

and  of 

Wafh. 

Strength 
per  Dicas. 

R  ec. 

Tern  per  at. 
Strength. 

Proof. 

Pr 

Barley  M;dt. 
Suffolk. 

j  4I*92r 

70 

1922 

2b.  3 

7-2.99 

1 6 1 .  828 

T.  72 

1 46. 219 

160.  357 

19.  495 

2:. 

I 

00.  99 

“  77 

Proof. 

Barley  Ma'ti 
Suffolk  and  Kent  -  - 

i . 

42-  c3 

78 

1458 

38.6 

568. 90 

1 

1  30.  70 

T.  70 

s 46  721 

1 61.  409 

i  9  562 

21. 

1 

co.  7 

72 

1  to  20 -f  10 

J 

Barley  Main 

I 

■' 

51.2 

467.  14 

I 

1 37- 49 

I  7.  260 

18 

H adding  ton&LinlKhgow 

!  4°-99 

7 1 

1  20 1 

1  •  73 

129.455 

I42-4I4 

, 

| 

1 

04  5 

—  7° 

1  to  20—3 

Bigg  Malr. 

Aberdeen  -  -  -  - 

!  41.  Soi 

72 

1364 

48.5 

5  3  5  •  2  3 

129.  91 

T.  77 

128. S7I 

141.772 

!7- 182 

,:8 

1 

°i.  3 

1  to  10 

. 

Seco 


Barley  Mali. 

Kent  ------ 

40.  846 

73 

1394 

46. 2 

00. 0 

586.  27 

140.  98 
T.-75 

P.  -ff  8 

1 29.S  18 

M 

GO 

N 

m - 

17.30S 

■9 

Barley  Malt. 
Linlithgow  -  -  -  - 

39-48 

74 

1 5°? 

4r.  5 

00.  7 

601. 05 

'• 

.  j 

139.  40 

T.  70 

P.  +  1 

1 26.  396 

1 39-  °5 1 

16.  852 

iS 

_ 

Bigg  Malt. 

Perth,  Angus,  Dura- 
fries,  Kirkcudbright, 

&  Aberdeen  -  -  - ) 

39-  153 

90 

1514. 5 

38.7 

00.  3 

1 

1 

556.84 

1 

136.  23 
T.70 

P—7 

120.  67S 

*3  2-757 

1 6. 090 

i7 

Th 


Barley  Malt. 

Eflex 

38-433 

89 

1588.5 

34-  8 

00.  7 

I 

543.  u 

*43- °9 

T.  70 

1  to  20 —  1 1. 

1 

1 35-379 

148.931 

18.  05c 

>9 

*  - -  •  •  i 

Rarley  Malr. 
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Column  i fl  exhibits  the  name  and  quality  of  the  Grain  and  of  the  Malt 
employed  in  each  Experiment.  Here  it  is  proper  to  remark,  that,  in  the  firft 
fuite  of  trials,  the  very  fame  Grain  was  ufed  in  two  fucceftive  Brewings,  and  the. 
fame  quality  or  rather  denomination,  for  fix.  Throughout  the  feries  of  thefe 
iix  Brewings,  it  was  the  pra&ice  to  make  ufe  of  the  third  worts  of  one  Brewing- 
in  the  firft  math  of  tlie  fucceeding.  Hence,  inferences  can  only  be  drawn  from 
the  whole  piodu6ts  of  the  feries. 

Column  2d  exhibits  the  weight  per  bufliel  both  of  the  Grain  and  Malt,  af- 
certained  by  weighing  the  whole  of  both,  and  dividing  the  total  weight  by  tlie 
number  of  bufhels  of  each.  No  column  is  ailigned  to  the  quantity  ;  becaufe 
in  all  the  trials,  that  was  the  fame,  namely,  60  bulhels  ;  and  when  a  mixture  of 
raw  Grain  and  Malt  was  employed,  it  confifted  of  40  bufhels  of  Grain  and  20 
of  Malt.  It  is  to  be  obferved  that,  in  the  firft  fuite,  the  produce  of  the  two 
Brewings  of  the  fame  Grain  are  exhibited  together.  The  quantity  is  then 
double,  viz.  60  bufhels  for  each  Brewing  ;  but  this  is  always  indicated  by  the 
number  of  Brewings  ftated  in  Column  3d. 

Column  4th  exhibits  the  quantity  of  wafli  in  wine  gallons,  determined  by 
gauging  the  fermenting  tun  at  the  conclufion  of  the  fermentation,  and,  of 
courfe,  including  the  quantity  of  yeaft. 

In  each  compartment  of  column  5th  there  are  two  lets  of  numbers,  the  upper 
gives  the  fpecific  gravity  of  the  wort,  and  the  under,  of  the  wafh,  by  the  fac- 
charometer  of  Dr.  Ihomfon  at  temperature  60  °.  To  read  thefe  numbers  as 
real  fpecific  gravities  compared  to  water  called  1000.  prefix  to  each  the  figures 
10.  Thus  the  firft  in  the  column  is  49.5.  prefix  10  and  the  fpecific  gravity  is 
1049-5.  It  is  proper  to  ftate,  that  the  original  gravities  of  the  worts  could 
not  always  be  accurately  obtained  ;  becaufe  the  fermentation  had  often  begun 
in  the  wort  of  the  firft  mafh  before  the  others  were  added.  Though  therefore, 
the  gravities  of  the  recent  worts  cannot  be  perfectly  accurate,  yet  we  thought 
it  worth  while  to  infert  them,  to  fliew  nearly  what  they  were. 

Column  6th  fliews  the  quantity  of  Low  Wines,  or  the  produce  of  the  firft  dif- 
tillati on  of  the  wafh.  It  was  found  mod  convenient  to  diftil  the  walh  of  two 
Brewings  without  interruption  ;  and  the  Low  Wines  therefore,  are  the  return 
of  the  two  Brewings  exhibited  together  in  the  fame  line.  Below  the  quantity 
in  wine  gallons,  Hands  the  ftrength  according  to  Dicas’s  hydrometer,  which 
was  more  convenient  in  its  application  for  the  weak  ftrength  than  Clark’s. 

Column  7th  exhibits  the  whole  produce  of  fpiritfrom  “  doubling”  the  Low 
Wines.  It  is  fubdivided  into  three  parts.  The  firft  of  thefe  fubdivifions  fhews 
the  quantity  of  fpirit  in  gallons,  cohered  in  the  general  fpirit-receiver,  and 
indicated  by  the  gauge.  Below  the  quantity,  and  within  the  fame  compart¬ 
ment,  are  inferted  the  temperature  at  which  the  gauge  was  taken,  and  the 
ftrength,  by  Clarke’s  hydrometer,  tried  at  temperature  64°.  The  fecond  and  third 
divifions  exhibit  the  number  of  gallons  which  the  fpirit  would  meafure  at  tem¬ 
perature  60°  and  reduced  to  the  legal  ftrength  of  i  to  10  over,  arid  to  the 
ftrength  of  proof.  The  Tables  of  Mr.  Gilpin  furnifhed  the  data  for  calcu¬ 
lating  the  deduction  to  be  made  on  account  of  the  heat,  and  the  Excife  Tables 
thofe  for  reducing  the  fpirits  to  the  given  ftrengths. 

Column  8th  exhibits  the  quantity  of  fpirit  of  the  legal  ftrength  of  ]  to  JO 
■over,  and  of  the  ftrength  of  proof,  produced  by  each  quarter  of  Grain  and 
Malt. 

Column  9th  the  quantity  of  fpirit  obtained  from  each  boll,  of  the  three 
ftrengths,  the  legal,  proof,  and  diftiller’s  fale. 

Column  10th  the  produce  of  fpirit  per  bufhel.  We  have  calculated  thefe 
Columns,  to  exhibit  the  produce  in  all  the  different  forms  of  expreflion  in 
common  ufe. 
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Column  1 1th  exhibits  the  weight  of  the  whole  Grain  and  Malt  of  each  feries,  2. 

actually  thrown  into  the  rnalh  tun.  ’  Report  of  Ex  peri. 

inents  on  Malt  made 

Column  12th  the  average  weight  of  the  mixed  Grain  and  Malt  per  buihel  fmm  ami 

I  ’  Scotch  i>igg. 

Column  13th  the  quantity  of  fpirits  at  proof,  yielded  by  loo  lbs.  avoirdu-  - v - 

pois  of  the  mixture  of  Grain  and  Malt,  exprelfed  in  gallons.  This  was  calcu¬ 
lated  to  lhew  the  difference  of  produce  eftimated  from  weight  inftead  of 
meafure. 

Column  1 4th.  As  alcohol  is  the  fubftanee,  the  formation  of  which  we  were 
inyeftigating,  and  as  the  value  of  any  fpirit  is  denoted  by  the  proportion  of 
this  body  which  it  contains,  this  column  exhibits  the  quantity  of  alcohol  of 
the  ftandard  ftrength  of  .825,  expreffed  in  libs,  avoirdupois,  in  its  firft  divifion, 
from  each  bufhel,  and  in  the  lecond,  from  every  100  lbs.  weight. 


THESE  Tables  prefent  a  view  of  three  feparate  fuites  of  trials,  all  of  them, 
however,  directed  to  the  fame  objeft.  The  fuff  and  fecond  exhibit  the  Expe¬ 
riments  with  the  mixture  of  raw  Grain  and  Malt,  in  the  proportion  of  two 
parts  of  the  former,  and  one  of  the  latter.  The  firft  comprehends  the  lono-eff 
train  of  Experiments. 

The  number  of  the  different  kinds  of  Grain  which  we  had  to  try  was  con- 
fiderable.  They  were  diftributed  according  to  their  qualities.  The  fuite  is 
therefore  fubdivided  into  three  parts  ;  one  part  being  allotted  to  each  quality. 

Before  commencing  thefe  feries  of  Experiments,  fevcral  preliminary  Brewings 
were  pra&ifed,  to  feafon  the  veffels,  and  to  put  things  into  a  proper  train?* 
We  began  with  Scotch  Grain  of  the  firft  quality.  The  Table  exhibits  the 
particulars  of  4  Brewings  only,  with  this  denomination  of  Grain.  In  fa<5t  8 
Brewings  were  performed  ;  but  in  the  firft  four,  a  larger  quantity  of  Grain  was. 
nalhed,  than  well  fuited  the  fize  of  the  veffels,  and,  of  courfe,  juftice  could 
lardly  be  done  to  it.  Indeed,  the  product  was  fomewhat  ftior't  of  what  it 
)ught  to  have  been.  They  are  therefore  omitted.  The  Scotch  Barley  was  the 
produce  of  the  Counties  of  Haddington  and  Linlithgow.  The  general  cha¬ 
ndlers  of  thefe  Grains,  and  indeed  of  all  the  others,  having  been  given  for¬ 
merly,  need  not  be  repeated.  Their  average  weight  was  51.47  libs,  per  buihel, 
vhich  is  probably  very  near  the  average  of  the  belt  Scotch  Barley.  The  worts 
ff  the  different  Brewings  did  not  ferment  equally  well  ;  thofe  of  the  lafty  in 
Articular,  fermented  ill.  Some  notion  may  be  formed  of  the  average  fuccefs 
>f  the  fermentations  of  the  whole  feries  from  the  fubjoined  view  :  but  this  and 
)ther  views  that  follow  to  ferve  a  like  purpofe,  mull  not  by  an}-  means  be  con- 
idered  as  perfectly  exadt.  They  are  liable  to  inaccuracy,  becaufc  the  original 
gravity  of  the  worts  could  not  be  afeertained  with  precifion,  as  has  already  been 
>articularly  mentioned.  We  think,  however,  that  the  ftatement  of  the  ori¬ 
ginal  gravities  muft  be  fo  near  the  truth,  as  to  make  it  worth  while  to  draw  up 
n  this  manner,  a  view  of  the  comparative  fuccefs  of  the  different  fermenta- 
ions. 

To  fave  repetition,  it  may  be  obferved,  that  in  all  of  them,  Column  ift.  ex- 
libits  the  average  of  the  original  fpecific  gravities  of  the  worts  of  each  brewing 
>f  the  feries;  Column  2d.  the  average  of  the  acquired  attenuations;  Co^ 
umn  3d.  the  average  of  the  apparent  attenuations  ;  Column  4th  the  propor- 
ion  which  the  average  apparent  attenuations  bore  to  the  average  originals, 
pecific  gravities  ftated  in  thoufandth  parts,  calling  the  original  fpecific 
;ravity  one  thoufand.  Had  the  original  gravities  of  the  worts  been  accu- 
ately  determined,  then  the  fuccefs  of  the  fermentations  would  have  been 
ireCtlv  in  proportion  to  the  numbers  of  this  column,  1b  far  at  leaft  as  can  be 
etermined  by  the  indications  of  the  faccharometer ;  Column  5th.  fhews  the 
verage  quantity  of  wafli ;  and  Column  6th.  the  average  produce  of  proof 
pint,  from  each  boll  of  the  grift. 


Firft  Suite,  "Fir ft 
Qualities. 


Three  Suites  oc 
Experiments. 


*  This  circumftance  accounts  for  the  firft  Brewing  in  the  Tables  being  called  the  thirteenth. 

View 
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z-  .  View  of  the  Fermentation  of  Firft  Scotch  Barley. 

Report  ot  Experi¬ 
ments  on  Malt  made 
f  rom  Barley  and 
Scotch  Bigg. 


The  Englifli  Barleys  of  the  firft  qualities  were  next  fubjedted  to  trial.  They 
were  the  growth  of  Suffolk,  Kent,  and  Norfolk,  and  had  an  average  weight  of 
50.7 5  libs,  which  is  much  below  that  of  the  belt  Englilh  Barleys  in  ordinary 
years.  The  worts  alfo  fermented  fomewhat  unequally.  The  average  relults 
are  as  follow : 
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From  this  view,  it  is  probable  that  the  attenuations  of  this  feries  exceeded 
thofe  of  the  preceding  :  the  quantity  of  fpirit  is  fomewhat  greater. 
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The  third  feries  of  trials  was  allotted  to  Biggs  of  the  firft  quality.  Thefe 
came  from  the  Counties  of  Lanark,  Dumfries,  Perth,  and  Aberdeen,  and  were 
uncommonly  fine  and  heavy,  weighing  49.27  libs,  per  bufiiel.  Ihis  weight  is 
confiderably  greater  than  what  has  been  generally  aftigned  as  that  of  the  belt 
quality  of  this  fpecies  of  Grain  ;  and  from  the  following  view,  it  appears,  that 
the  worts  from  Bigg  fermented  as  well  as  thofe  from  Barley,  and  that  the  pro¬ 
duce  of  fpirits  was  very  little  inferior. 
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Barleys  of  the  fecond  quality  came  next  in  order,  and  the  Scotcli  were  tried 
firft.  They  were  the  growth  of  the  Counties  of  Perth,  Angus,  Fife,  Linlith¬ 
gow,  ami  Edinburgh,  having  the  average-weight  of  49.03  libs,  per  bufhel. 
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Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bigg, 
t _ ^ _  ./ 

Second  Qualities. 


The  fecond  Englifh  Barleys  were  the  growth  of  Suffolk  and  Kent,  and 
weighed  49.  71  libs,  per  bulhei. 
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The  produce  of  fpirit  is  confiderably  lefs  than  any  of  the  preceding.  It  is 
fufficiently  accounted  for  by  the  worts  being  weaker,  and  the  fermentation 
lefs  fticcefsful.  In  the  brewings  of  this  Grain  however,  a  final l  miftake  was 
made  which  ought  to  be  mentioned.  The  third  worts  of  the  hxth  and  laft 
brewing  of  the  feries  were  inadvertently  employed  in  the  firft  mafli  of  the  firft 
Brewing  of  the  fucceeding  one.  Their  place,  however,  was  fupplied  by  an 
equal  value  of  worts  from  the  third  mafli  of  this  next  Brewing;  fo  that  the 
incident  could  have  no  fenfible  effect  on  the  general  refult  of  the  fix  trials. 
But  to  remove  every  doubt,  and,  at  the  fame 'time,  to  examine,  whether  the 
more.fparing  produce  of  fpirit  was  owing  to  the  nature  of  the  Grain,  or  to  the 
circtimftances  of  the  operation,  we  thought  proper  to  fubjeH  the  fame  kind  of 
Barley  to  a  repetition  of  the  Experiment.  The  following  is  the  View  of  two 
Brewings : 
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The  refult  of  this  repetition  agrees  pretty  nearly  with  the  former,  .though 
indeed  the  produce  is  a  little  lefs,  and  confirms  the  opinion  that  the  fault  lay 
in  the  Grain. 
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z. 

Report  of  Experi¬ 
ments  on  Mait  made 
from  Barity  and 
Scotch  Iji^g. 

v _ ^  > 


Third  Qualities. 


The  Biggs  of  the  fccond  quality  were  the  growth  of  the  Counties  of 
M  earns,  Angus,  and  Dumfries.  They  were  con (iderably  heavier  than  middling 
Bings  ufually  are,  and  were  equal  in  this  refpect  to  the  belt  Biggs  of  common 
years.  Their  weight  was  48.  43  libs,  per  bulliel. 
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In  this  feries,  all  the  fermentations  were  good  :  the  average  was  better  than 
anv  yet  deferibed,  and  the  produce  of  fpirit  abundant  Indeed,  it  was  lb 
large  as  to  create  an  apprehenlion,  that  fome  overfight  had  been  committed, 
though  it  is  fulhciently  accounted  for  in  the  more  complete  attenuation  of  the 
worts.  On  repeating  the  trials,  the  produce  was  not  lb  great,  as  appears  from 
this  fketch  : 
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The  inferiority  of  the  province  of  fpirit  is  explained  by  the  circumftances  of 
the  parcel  of  Grain  being  lighter,  and  the  attenuations  not  quite  fo  good  as 
in  the  hill  trials. 

The  third  qualities  of  Grain  came  in  courfe  to  be  tried.  For  the  Scotch 
Barley  of  this  denomination,  we  took  the  lighted;  we  had.  It  was  from  the 
Counties  of  Perth,  Angus,  Haddington,  Berwick,  and  Linlithgow;  but  it  was 
too  heavy  for  a  fair  example  of  the  poordl  Scotch  Barley,  as  it  weighed  48.?(j 
libs,  per  bulliel. 
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The  quantity  of  fpirit  from  this  Grain  is  rather  fmall.  The  fermentation 
had  not  advanced  fo  well  as  ufual. 

All  the  Engl i Hi  Barley  of  this  feries  came  from  the  County  of  EiTex,  having 
a  weight  of  48.22  libs,  per  bulliel. 
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The  attenuations  were  fomewhat  better  than  that  of  the  third  Scotch,  and 
the  produce  of  fpirit  a  little  larger. 
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To  complete  this  part  of  the  fuite,  we  were  at  a  Infs  for  Bigs  of  the  worft 
quality:  the  Experiments  in  the  Breweries  had  con  fumed  all  that  had  been 
piocuitd  of  that  delci iption.  In  fatd,  the  unufuai  tinenefs  ot  the  feafon  in 
Scotland,  had  made  it  rather  a  tearce  article,  and  the  quantity  obtained  for 
the  Experiments  was  fmail,  though,  as  we  learned  from  thole  perfons  who 
were  employed  by  the  Honourable  Board,  coniiderabie  pains  were  taken  to  pro¬ 
cure  in  each  Diftridl  all  the  different  qualities.  It  had  been  reported  to  the 
Honourable  Commifiioners,  that  in  Aberdeen  lb  ire,  and  the  other  maritime 
northern  Counties,  a  great  deal  of  Bigg  was  railed  on  land  manured  by  fea 
ware,  which  Grain,  iti  general,  belonged  to  the  lowcft  ftaudard  of  quality, 
aud  it  was  fuggefted  that,  as  a  considerable  part  of  the  produce  of  thofe 
Counties  was  ot  this  defcription,  it  would  he  right  to  include  it  in  the  in- 
veftigation.  A  Gentleman  who  polfctfes  a  large  eltate  in  one  of  the  Counties, 
and  who  felt  a  particular  interelt  in  the  queftion  under  difculTion,  took  the 
trouble  of  caufing  Bigg  of  this  defcription  to  be  lent  for  examination.  To 
this  Bigg,  which  bears  the  diftinftive  appellation  of  “  Ware  Bigg,”  we  deter¬ 
mined  to  refort  for  the  third  levies  of  operations  on  this  lpecies  of  Grain. 
On  weighing  the -different  parcels,  it  appeared  to  be  of  very  different  qualities  : 
a  fmail  portion  was  lo  low  as  45.47  libs,  the  greater  came  near  to  49  libs,  per 
bulhel :  the  average  of  the  whole  was  47-7  libs.  From  t lie  manner  of  conduct¬ 
ing  our  operations,  we  thought  it  belt  to  compofe  one  ihorter  feries  of  the  Ware 
Bigg,  with  the  view  of  afeertaining  its  medium  produce. 


1. 


Report  of  Experi¬ 
ments  on  Malt  made 
fi  om  Barley  and 
Scotch  Bigg. 


I. 

O 

3. 

4. 

5. 

6. 

Original 

Specific  Gravity 

Acquired 

Attenuation. 

Apparent 

Attenuation. 

Proportion 
of  N°  3  to  N°  1, 

in  Thoufandth  Parts. 

Quantity 

of  Walh  in 

Gallons. 

Quantity 

of  Proof  Spirits  in 
Gallons  per  Boll. 

1047.  6 

IO04.  9 

42.9 

901 

1248.  6 

13.  2 

From  this  Table  it  appears,  that  the  worts  of  the  Bigg  fermented  as  well  as 
moll  of  the  others,  and  that  the  quantity  of  lpirit  was  coniiderabie. 


We  fubjoin  another  Ihort  View,  exhibiting  the  average  of  all  the  preceding, 
omitting  the  repeated  Experiments,  and  adding  a  feventh  column,  to  lhov  the 
proportion  which  the  bulk  of  the  lpirit  bore  to  that  of  the  walh. 


1. 

e> 

3. 

4. 

5. 

6. 

7. 

Original 

Specific 

Gravity. 

Acquired 

Attenuation. 

Apparent 

Attenuation. 

Proportion 
of  N°  3  to  N°  1,  in 

Thoufandth  Paits. 

Quantity 

of  Waih  in 

Gallons. 

Quantity 

of  Proof  Spirits  in 
Gallons  per  Boll. 

Proportion 
of  Proof  Spirit  in 

the  Walh.  < 

1053. 6 

1006 

47-9 

889 

H44.  3 

I3.9 

.1123 

The  fecond  fuite  of  Experiments  which  the  Table  N°  XXV.  prefents,  confifted 
of  fmgle  Brewings  of  each  quality  of  Grain.  We  wifhed  to  try,  whether  the 
method  we  had  ^followed  of  employing  the  worts  of  the  third  math  of  one 
Brewing,  for  the  full  malh  of  the  following,  was  as  favourable  for  .  the  pro¬ 
duction  of  Lpirit,  as  when  each  malh  was  made  with  pure  water.  I  he  tables 
exhibit,  with  fufheient  minutenefs,  the  circumltances  ot  each  ot  thefe  Brewings, 
We  ill  all  only  obferve,  that  of  eight  trials,  five  of  the  fingle  Brewings  were 

more 
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PAPERS  relating  to  M  A  L T  mate  from 


Report  of  Experi¬ 
ments  on  Ma  t  m  :de 
from  1>j.  ic,  and 
Svwteii  iiigg. 


Thud  Suite :  Malt. 


more  productive,  and  three  lefs  To,  than  the  average  of  the  firft  feries.  But  as, 
under  the  fame  denomination,  each  variety  of  Grain  and  Malt  was  not  in  all 
the  cafes  the  fame  as  in  the  firft  finite,  fo  fmali  a  difference  in  the  refult  does  not 
warrant  a  conclufion  in  favour  of  unconnected  Brewing.  In  this  fuitc,  tlie 
Eng'lifli  Barley,  ufed  as  an  example  of  the  fecond  quality,  was  the  growth  of 
Norfolk  and  Suffolk.  It  yielded  14,286  gallons  of  fpirit,  and  regained  the 
character  which  this  denomination  of  Grain  had  loft  in  the  firft tuals. 

The  third  fuitc  of  Experiments  comprehends  thofe  in  which  Malt,  without 
any  admixture  of  raw  Grain,  was  employed.  It  conftfts  of  fmgle  Brewings. 
In  all  of  them,  we  had  an  opportunity  of  remarking  the  greater  difpoiition  to 
fermentation,  which  the  faccharine  condition  of  the  extract  imparts.  The  fer¬ 
mentations,  as  was  formerly  mentioned,  proceeded  with  greater  activity,  and 
the  attenuations,  as  we  fhall  now  fee,  attained  a  greater  pitch. 


The  Uiort  Views,  exhibiting  the  fuccefs  of  the  fermentations  of  the  worts  of 
the  different  Brewings,  are  thrown  together  in  the  following  Table: 


i 

No. 

| 

j- 

Name  of  Grain 

from  which  the  Male 

was  mads. 

1  Quality  of  Grain. 

height 

of  Malt 

per 

Bulhd. 

Specific 

Gravity 

of  Worts. 

Acquired 

Attenuation 

Apparent 

Attenuation 

Proportion 
of  ap-  .irei  t 
Attenuation 
to  original 
Specific 
Gravity 
-ailed  iocc. 

Quantity 

of 

Walh 

In 

Gallons. 

Quantity 

of  Proof 

Spirit 

per  Boll. 

]. 

Suffolk  ▼ 

id. 

41. 92 

1026. 8 

IOOO.  99 

25.  8l 

963 

1922 

16.  085 

o 

*mi  • 

Suffolk  and  Kent  -  - 

lit. 

42.  °3 

1038.  6 

IOOO.  7 

37-9 

981 

1458 

16.  14 

o 
\J  • 

Haddington  and  f 
Edinburgh  j 

iff 

40.  99 

1051.  2 

1004.  5 

46.  7 

912 

1201 

14.  24! 

1 

4.  i 

1 

Bigg. 

Aberdeen  -  -  -  - 

iff 

41.  80 

1048.  5 

1001.  3 

47.  2 

973 

>364 

14.  177 

5. 

Kent  ------ 

2d. 

40.  84 

1046.  2 

IOOO. 

46.  2 

IOOO 

G94 

14.  281 

C.  ! 

Linlithgow  -  -  - 

20. 

39-4° 

1041.5 

1000.  7 

40.  8 

983 

1 5  5 

13.905 

* 

4  •  \ 

j 

Bigg. 

Perth,  Angus,  Duni-  7 
fries,  and  Aberdeen  J 

2d. 

39.  16 

1038.  7 

1000.  7 

38.4 

992 

1514 

I3-27S 

8. 

Eil  e  x  ------ 

3d- 

3 8.  43 

1034.  8 

1004.  6 

34-  1 

979 

1588 

H  893 

9. 

Berwick  and  Edinburgh 

3d. 

4 1 . 00 

io39*  7 

1001.  5 

35-  1 

884 

1417 

1 4*  59-3 

10. 

Average. 

Omitting  N®  i  -  -  - 

— 

40.  61 

1042.  4 

1 00 1 . 6 

40.  8 

963 

>43° 

14. 138 

Proportion  of  Spirit  to  Wafh  -  099 


Ncs  1  and  2  prefent  the  Brewing,  and  produce  of  the  fame  fort  of  Malt,  the 
f  rft  Bnglifh  ;  a  fecond  trial  having  been  made  with  this  Malt,  in  confequence 
of  an  overfight,  fortunate  in  its  refult,  committed  in  the  firft.  The  quantity  of 
worts  drawn  was  much  larger  than  had  been  intended,  or  than  could  he  con- 
<  m?d  in  one  fermenting  tun.  It  was  therefore  deemed  proper  to  repeat  the 
J  xperiment,  taking  the  fame  “  lengths”  as  from  the  other  Malts.  This  inci¬ 
dent  gave  reafon  to  believe  that  the  quantity  of  fpirit  was  not  increafed  by 
G  o  very  weak  worts  ;  for  the  prod uft  of  the  fecond  trial  exceeded  the  firft. 
i  i  be  i h  trials  the  produce  of  fpirit  was  greater  than  had  been  yielded  by  the 
mix-,  d  grift  in  any  one  cafe.  This  event  was  unexpected;  as  it  is  contrary  to 
n  opinion  generally  entertained,  that  raw  Grain  produces  more  fpirit  than 
J.  dt.  The  average  refult  of  all  the  Experiments  concurs  with  the  firft  one, 

!  thews  that,  in  our  Experiments,  the  produce  from  Malt  was  greater  than 
that  Bom  an  equal  meafure  of  raw  Grain  and  Malt.  We  have  little  hefitation 

in 
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in  afcribing  the  fuperiority  in  the  prefent  inftance  to  the  more  fermentable  na¬ 
ture  of  the  extra®;  from  Malt,  and  the  greater  attenuations  derived  from  it. 

Taking  the  view  of  tliefe  attenuations  as  given  in  the  Table,  which  it  muft 
be  remembered  are  only  approximations  to  the  truth,  it  appears  that,  on  the 
average  of  all  the  brewings  of  Malt,  the  proportion  which  the  apparent  attenua¬ 
tions  bore  to  the  original  gravity,  was  as  963  to  iooo,  while  the  average  of  the 
apparent  attenuations  of  the  others,  bore  the  proportion  of  887  to  iooo.  We 
thall  not  pretend  to  fay  from  thefe  refults,  that  Malt,  in  common,  yields  the 
greateft  quantity  of  fpirit.  Were  the  attenuation  of  the  worts  of  raw  Grain  as 
perfect  as  thofe  of  Malt,  we  have  no  doubt  that  they  would  yield  molt. 

The  Malt  for  thefe  Experiments,  we  may  conclude  with  again  remarking*,  was 
always  taken  according  to  the  original  meafure  of  it,  and  60  bufhels  were  ufed, 
without  any  regard  being  paid  to  the  quantity  of  the  raw  Grain  to  which  they  cor- 
refponded.  Were  the  produce  of  the  Malt  to  he  eftimated  by  the  quantity  of  raw 
Grain  from  which  it  was  made,  therefuit  would  differ  from  what  has  now  been 
Rated,  as  will  afterwards  appear.  In  the  part  of  the  General  Table,  N°  XXV, 
which  includes  thefe  Experiments  on  Malt,  two  additional  columns  were  added  : 
the  one  to  fhew  the  total  quantity  of  extra®,  which  each  of  the  fixty  bufhels 
of  Malt,  from  the  different  kinds  of  Grain,  yielded  ;  and  the  other,  to  exhibit 
the  quantity  of  proof  fpirit  which  was  generated  from  every  100  libs,  of  the 
extra®.  The  obje®  was,  principally,  to  examine,  whether  any  difference  of 
the  extra®,  in  reipe®  to  the  proportion  of  fpirit  afforded  by  it,  could  be  eda- 
bl  ifhed. 

The  Table  indicates,  that  the  fame  quantity  of  fpirit  was  not  afforded  by  the 
fame  quantity  of  extract  prefent  in  the  worts,  in  every  cafe.  It,  at  the  fame 
time,  very  decidedly  ihews,  that  the  difference  in  the  quantity  of  fpirit  was  by 
no  means  confiderable,  and  was  equally  great  in  the  produce  of  different  extra®s, 
whether  thefe  had  been  obtained  from  Malt  of  the  fame,  or  of  different  descrip¬ 
tions.  Thus,  from  every  100  libs  of  extra®,  contained  in  the  worts  from  the 
Malt  of  Suffolk  and  Kent  Barleys  of  fii  lt  quality,  on  one  occafion,  10/256  gallons 
of  proof  Spirits  were  obtained,  and  on  another  only  9.862  gallons ;  w  hile  the 
quantity  from  Aberdeen  Bigg  Malt  was  9.868.  lienee,  we  are  difpofed  to 
aferibe  the  difcordance,  rather  to  fome  circumftance  of  the  procefs  itfelf,  than  to 
any  diverfity  of  quality  in  the  extra®. 

To  complete  this  fuite,  a  trial  of  Malt  from  Bigg  of  the  third  quality  is  want¬ 
ing:  there  was  none  that  could  he  reckoned  of  that  defeription. 

• 

To  comprefs  within  a  narrow  compafs  a  View  of  the  produ&s  in  thefe  Diftil- 
lcry  Experiments,  we  fubjoin  the  following  Tables,  namely,  N 05  XXVII. 
XXVIII.  and  XXIX. 
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2. 
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Proportion  of  Spirit 
to  extract. 
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PAPERS  RELATING  TO  MALT  MADE  FROM 

TABL  E  XXVII. 


Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 

t  Scotch B‘gg.  ^  Vje^v'  of  the  Quantity  of  Spirit  obtained  from  Barley  and  Bigg,  in  the 

two  firlt  Suites  of  Experiment. 


Produce  of  fpirit  in 
krit  two  luites. 


Engl  i  Hi  Barley. 


Six 


Single 


Six 
Single 
Six  - 


Single 

t> 


19. 817 

*7-  779 
17.  319 

19.  048 

17.  874 

18.  1 21 


iS.  798 

iS.  183  )  18.  326 

17-997 


1. 

• 

O' 

■ 

3. 

4. 

Grain. 

Number  of 

Biewings, 

Quantity  of  Proof  Spirits,  in 
Galis  per  Quarter. 

Quantity  of  Proof  Spirits 
per  Boll. 

Proportion 

V4-* 

O 

of  which  the 

Produce  in 

Average 

Average 

Produce 

Average 

Average 

in 

Average 

Fir  R  and 

of  each 

of  Three 

in  Fis  ft  and 

of  each 

of  Three 

c/ 

is  given. 

Second  Suites. 

Quality. 

Qualities. 

Second  Suites 

> 

Quality. 

Qualities. 

ico  Parts. 

14 

13 

1 2 

H 

13 

1 5 


863 
334 
9-9  | 


14.  098 


286  s 

4°  5 

591  ) 


!3-  637  /  13-744 
\  i3-49s 


ICO. 


Scotch  Barley. 


Four  -  -  - 

19-447  } 

14.5851 

1. 

(  *9-  f  3  9 

}  H-279 

Single  -  - 

18631  ) 

13-9734 

Six  - 

18. 899  4 

14-  !74  ) 

2. 

c  l8-934 

18. 796 

V-  14.  200  ) 

Single  -  - 

\ 

1 8.  969  ) 

14  226  ) 

Six  -  -  - 

'7-7°  ) 

1  3-  275  ) 

3- 

£  18.416 

>  13.812 

Single  -  - 

*9-  132) 

1 

*4-  349  S 

102.  5 68 


Scotch  Bias- 

00 


Six  -  -  - 

18.952 

1 

*4-  2>4  ) 

Single  -  - 

19.  126  _ 

>  l9-  °39 

>  14.279 
14.544) 

Six  -  -  - 

Single 

*9-  337' 

327 1 

>■  1 8. 832 

)  i8-S34 

H-5°3  ) 

y  H-  ,24 
13-745  4 

Four  -  -  - 

'7-732- 

=  17.732 

13.  299  =  13.  299 

101.  135 


TABLE 
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.825,  obtained  from  the  different  Grains  in  the  two  fuff  Suites  of  Ex- 


2. 

Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bigg 


perirnent. 


Engl i fh  Barley. 


1. 

<2' 

3. 

Quality 

Libs,  of  Alcohol  .825  pe 

r  Bulhel. 

Proportion 

of 

U-, 

O 

o 

2 

Brewings. 

Produce  of 

Average 

Average 

in 

Grain. 

Firft  and 

Second  Suite. 

of 

each  Quality. 

of 

Three  Qualities. 

100  Parts. 

1. 

Six 

Single 

“  •  —  ~ 

IO.348 

9-551  : 

-  9. 9495  > 

» 

£} 

• 

Six  - 

Single 

9. 0813 

10. 015 

9.5481 

)  9-  6543 

100. 

Ct 

0* 

Six 

Single 

a>  n  • 

9-3  55  7  9-  467 

9-  579  J 

1 

Scotch  Barley. 


1. 

Four  -  -  -  -  - 

Single  ~  -  -  - 

10.3159  - 

9-737  ' 

10.0264  s 

2. 

Six  -  -  -  -  - 

Single  -  -  -  - 

.  9-  969  ] 

9.912 

-  9- 94°5 

)  9-  8647 

102. 17 

3. 

Six  ------ 

Single  ----- 

9. 2639  • 

9  991  • 

1  9.6274  / 

' 

• 

Six  ----- 

10.045  1 

1. 

Single  ----- 

9.S8+  J  9-9«4S  ' 

2. 

Six  -  -  -  -  - 

Single  -  -  - 

,0-lHS  \  98957 

9. 649  3 

)  9-77303 

3. 

Four  ----- 

9-4579  =  9-4579  / 

The 


100 


PAPERS  relating  to'  MALT  made  from 


2. 

Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bigg. 


The.firft  Table  is  intended  to  exhibit  the  quantity  of  proof  fpirit  obtained  in 
the  fhft  two  fuites  of  our  Experiments,  from  eacii  quarter  and  boll  of  Barley 
and  Bigg.  It  is  divided  into  three  parts.  The  fir  ft  includes  Englifh  Bariev; 
the  fecond,  Scotch  Barley;  and  the  third.  Bigg.  In  each  of  them,  column  1ft 
denotes  the  quality  of  the  Grain,  and  column  2(1  the  number  of  Brewings,  in 
each  fuite,  employed  to  obtain  the  average  refults  ft  a  ted  in  columns  3d 
and  4th. 


Column  3(1  contains  three  divifions.  The  firft  exhibits  the  produce  of  proof 
fpirit  per  quarter,  from  each  quality  of  Grain  in  the  two  fuites.  The  fecond, 
the  average  of  thefe;  and  the  third,  the  average  produce  of  the  three  qualities 
of  Grain  per  quarter. 

Column  4th.  gives  a  view  of  the  fame,  eftimated  per  boll.  From  this  Table 
it  appears,  that  the  average  produce  of  twenty  one  brewings  of  Engliih  Barley, 
including  the  three  qualities,  was  13.744  gallons  per  boll  ;  of  nineteen  brewings 
of  Scotch,  14.097  j  and  of  eighteen  of  Bigg*.  13.9  which  may  be  ftated  thus  : 

Engliih  ioo 
Scotch  -  102.  5G3 
Bigg  101.  135. 

Ow 


was  altogether  un- 


The  relative  produce  of  thefe  different  forts  of  Grain 
expected,  and  dial  1  be  confidered  hereafter.  Having  afeertained  the  quantity 
of  alcohol  obtained  in  each  Diftillation,  in  the  manner  formerly  deicribed,  we 
ijiall  fubjoin  a  fable  exhibiting  the  proportion  of  this  fubltance  yielded  by  the 
different  forts  of  Grain,  partly  with  the  defign  of  iliewing  how  nearly  the 
reiults  in  the  one  mode  of  efti mating  agree  with  thofe  in  the  other.  One  of 
our  number  examined  the  produce  in  this  manner,  while  another  afeertained  it 
by  the  legal  hydrometer  of  Clarke.  The  coincidence  was  gratifying  as  it 
demon ftrated  the  accuracy  of  both.  This  Table,  N°  28,  will  be  at  once 

underftood,  from  what  has  been  laid  of  the  former. 


Calling  the  quantity  of  alcohol,  from  the  Engliih  Barley  -  ioo. 

that  from  the  Scotch,  is  -  -  -  102. 173 
and  that  from  the  Bigg,  -  -  -  101.224 

Hie  difference  between  this  and  the  preceding  View  does  not  amount  to 
Tpc'o'th  pait. 


Produce  in  third  3d  fuite  of  Experiments,  in  which  equal  meafures  of  pure  Malt  were 

fuite.  ufed,  furnilhes  a  refult  very  different  from  the  two  former. 


TABLE  XXIX. 


Kind  of  Grain. 

Quantity  of 

Proof  Spirit- 

Proportion. 

in  - 

xoo  Parts. 

Per  Quarter. 

Per  Boll. 

Average  from  Engliih  Grain,  3  qualities  -  -  . .  .  . 

20.  139 

15.  104 

IOO. 

Average  from  Scotch  Grain,  3  qualities  -  -  .  .  . 

18.  995 

*4-579 

96.  52 

Average  from  Bigg,  2  qualities  - 

18.301  “ 

13.  726 

90.  87 

This  View  (hews  that  the  produce  of  the  Malt  from  Engliih  Grain,  exceeded 
that  trom  scotch  Barley  by  per  cent,  and  that,  from  Bigg,  by  9. is  percent. 

The  difference  between  thefe  refults,  and  thofe  afforded  by  the  mixture  of 
law  Grain  and  Malt,  is  very  confiderable;  and  in  all  probability,  it  would 
have  been  full  greater  m  the  cafe  of  the  Bigg,  had  a  brewing  of  Malt  from  this 
Giam  of  the  third  quality  taken  place. 

In 


EARLEY  a>td  SCOTCH  BIGG 


101 


In  all  our  Experiments,  equal  tneafures  of  the  different  articles  were  employed, 
and  the  products  bear  relation  to  them.  We  have,  however,  alfo  calculated  the 
produdts  by  the  weight  of  the  materials,  of  which  a  View  is  given  in  the  two 
following  Tables. 


z. 


Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bigg. 


Produce  eftimated  by 
weight. 


TABLES, 


Shewing  the  Proportion  of  Spirit  produced  from  equal  Weights  of 
mixed  Raw  Grain  and  Malt,  Rated  in  100  Parts. 


i 

TABLE  XXX. 


l.  Shews  the  Produce  of  the  firft 

Suite. 

Quality  of  Grain. 

Englilh 

Barley. 

Scotch 

Barley. 

Biggs. 

I. 

IOO. 

98.  151 

98.  278 

. 

2. 

90,0208 

94.  1636 

100.  985 

3- 

94.283 

91.4624 

95-734 

2.  Shews  the  Produce  in  the  2d  Suite,  or  fn. 

gie  Brewing. 

X. 

90.  1685 

92.  6614 

99-7347 

. 

2i 

97.7836 

97.  6889 

94.  999 

J* 

94.  1845 

97.8594 

00. 

Average  of  whole 

94.  4068 

95-  33*4 

97.  9461 

Stated  per  cent. 

IOO. 

100.  979 

103.  748 

TABLE  XXXI. 

Shewing  the  Proportion  of  Spirits  produced  from  equal  Weight  in  Malt, 

in  100  Parts. 


1. 

IOO. 

90.  5329 

88.  5266 

2. 

91.  2695 

9!-  7554 

88.  5423 

3- 

101.  3479 

90.  7366 

,  _  | 

1 

Average  -  - 

97-  539 

91.  00S3 

88.  5344 

'  Stated  per  cent. 

IOO. 

93-  3055 

90.  7692 

C 


c 
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P  A  P  -E  II  S  RELATING  TO  MALT  MADE  FROM 


Scotch  Bigg. 


Pcoo-t  2f  e>-  eri  The  firft  of  thefc,  N°  XXX.  is  divided  into  t\ro  parts  ;  the  one  fhewing  the 
mems0on°Mah  made  proportion  of  fpi ri t  prod u c*ed  from  equal  weights  of  t he  mixture  of  raw  Grain 
from  Barley  and  and  Malt,  in  the  fi  i  ft  f'uite ;  and  the  other,  the  proportion  in  the  fccond.  In 
each,  Column  ifr.  indicates  the  quality  of  the  Grain.  Column  2(1.  the  propor¬ 
tion  of  fpirit,  which  the  different  qualities  of  Englifh  Grain  produced;  and, 
calling  that  from  the  fir  ft  EngTdli  loo,  it  exhibits  the  proportions  which  the 
others  bore  to  ir.  Column  3d,  fljews  the  proportional  produce  of  the  Scotch 
Grain  of  different  qualities  ;  and  Column  4th.  that  of  Bigg. 


The  general  rcfult  of  the  whole  is,  that,  if  the  produce  from  a.  given  weight 
r  the  Engiifh  Grain,  ufed  in  the  trials,  be  called  100,  that  of  Scotch 

is  -  -  -  -  100.979 

and  of  Bigg,  -  103.748 


The  next  Table,  XXXI.  exhibits  the  produce  from  Malt  calculated  in  the 
fame  manner,  hating*  the  average  of 

3  Brewings  of  Malt  from  Englifli  Grain,  -  -  -  ]  oo. 

3  Ditto  -----  Scotch  Grain  -  -  -  93.305 

2  Ditto . -  -  Bigg  -  -  -  -  90.769 

In  this  mode  of  Climating  the  produce,  nearly  the  fame  fuperiority  of  the 
.Malt  from  Barley  over  that  from  Bigg  appears,  as  in  calculating  by  meafure. 


Before  concluding  this  account  of  the  diftillery  operations,  we  beg  leave  to 
obferve,  that  the  quantity  of  fpirit  obtained  in  them,  gives  us  reafon  to  hope 
that  they  were  managed  with  confiderable  fkill  and  attention;  though  we  are 
Tai  from  thinking  that  the  produce  is  as  large  as  it  is  poffihle  to  procure  from 
Grain,  fimilar  to  what  was  tried.  From  the  ftatements  given  in  the  Reports 
concerning  the  Scotch  Diftillery,  printed  by  order  of  the  Iloufe  of  Commons 
in  1799,  the  average  produce  from  a  boll  of  a  mixture  of  two  parts  of  raw 
Grain  and  one  of  Malt,  ought  to  be  rated  at  l  1.6  gallons  of  proof  fpirit.  In 
our  trials,  the  average  produce  of  the  whole  Grain,  both  Bariev  and  Brno* 
was  -----  13.  9 1  gallons  of  proof. 

equivalent  to  12.  63  —  1  to  10  over, 
or  15.44  —  1  in  10  under. 

In  the  fame  Report,  Malt,  at  an  average,  is  ftated  to  afford  9.95  gallons  of 
proof  fpirit  per  boll.  The  average  of  the  above  deferibed  trials  was 


14.469  at  proof, 
or  13.  138  at  1  to  10  over, 
or  16.06  at  1  in  10  under. 

In  thefe  Statements,  we  believe,  we  have  fol 
Dili i llers,  in  making  no  allowance  for  that  trifl 
yeaft  may  have  furnilhed. 


lowed  the  common  practice  of 
ing  portion  of  fpirits  which  the 
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CONCLUSION. 


II A  V  I  N  G  fmifhcd  the  detail  of  the  two  feta  of  Experiments,  by  which 
we  propofed  to  invefrigate  the  relative  <juali ties  and  value  of  the  different  forts 
of  Malt  from  Bailey  and  Bigg,  we  fhall  now  bring  into  one  view  the  refults  of 
both,  that  we  may  compare  them  together  and  draw  the  neceffary  conclufions. 
The  one  fet  of  Experiments  was  made  in  the  Brewery;  the  other,  in  the  Di- 
ftillery.  In  the  former,  we  endeavoured  to  efdmate  the  values  by  the  quantity 
of  extract,  or  faccharine  matter,  which  the  Malts  refpeclively  yielded ;  in  the 
latter,  by  the  quantity  of  fpirits.  Before  drawing  any  conclulions,  regarding 
the  matter  of  enquiry,  from  thefe  Experiments,  we  think  it  neceffary  again  to 
call  the  attention  of  the  Honourable  Board  to  the  numberlefs  difficulties  that 
occur  in  obtaining  prccife  and  accurate  refults.  Many  of  them,  before  begin¬ 
ning  our  trials,  we  were  led  to  expert;  but,  in  profecuting  the  refearch,  we  have 
experienced  them  to  a  degree  of  which  we  were  little  aware.  They  aiife  from 
various  fources,  and  are  infeparabie  from  an  inveftigation  of  this  nature.  Wc 
allude  to  them  now,  as  they  lead  us  to  remark,  that,  with  all  the  pains  and  at¬ 
tention  that  have  been  given  to  every  part  of  this  bufinefs,  we  can  only  pre¬ 
fume  to  offer  the  individual  refults  as  approximations  to  truth.  The  general 
refults,  being  the  mean  of  the  averages  of  two  very  extenfive  courfes  of  Ex¬ 
periments,  are,  we  hope,  entitled  to  greater  confidence.  Thefe  we  dial!  now 
proceed  to  ftateand  to  compare.  Though  the  queftion  at  prefent  relates  folely 
to  the  comparative  values  of  Malt  made  from  the  two  diftincl  fpecies  of  Grain, 
Barley  and  Bigg,  {till  we  fhall  in  our  fratemeut  prefcrve  feparate  the  view  of  the 
qualities  of  the  Malt  made  from  Barley  of  the  growth  of  England,  and  of  the 
growth  of  Scotland,  as  we  have  hitherto  done  by  the  direction  of  the  Honour¬ 
able  Board. 

As  Grain  is  fold  by  meafure,  and  as  the  Duty  on  Malt  is  levied  in  the  fame 
manner,  it  will  he  proper  that  we  follow  the  fame  plan,  and  compare  the  produce 
of  equal  mcafures  of  the  different  articles.  That  the  comparative  view  of  the 
relative  values  may  be  as  full  as  poflible,  the  companion  may  be  inftituted  three 
different  ways,  each  of  which  will  be  found  to  give  a  different  refill t.  We  may 
compare,  iff.  the  produce  or  value  of  equal  mcafures  of  raw  Grain.  2d.  That 
of  equal  meafures  of  Malt;  and  .®d.  that  of  equal  meafures  of  raw  Grain  when 
converted  into  Malt.  Thefe  we  fhall  diftinguilli  by  the  following  titles; 


I.  Value 


o; 


RAw  Grain. 


II.  Value  of  Malt. 

III.  Value  of  Raw  Grain  maltep. 


Report  of  Experi¬ 
ments  on  Matt  made 
from  Barley  and 
Scotch  Bigg. 

—/ 


I.  VALUE  OF  RAW  GRAIN. 

Though  the  immediate  object  of  the  whole  refearch  is  the  relative  values  of  Value  of  raw  Grain. 
Malt,  vet  it  appears  to  be  of  great  confequence  to  afeertain  the  comparative 
value  of  the  different  fpecies  of  Grain  in  their  raw  ftate.  as  it  would  determine 
the  important  queftions,  whether  Bigg  is  a  fpecies  of  Grain  in  its  nature  in¬ 
ferior  to  Barley,  and  whether  any  inferiority  that  may  appear  in  Malt  made 
from  the  former,  arifes  from  the  mode  and  effect  of  malting,  or  from  the  quality 
of  the  Grain  itfelf. 

None  of  the  Experiments  however,  above  detailed,  furnifh  means  of  afecr- 
taining,  with  abfolute  precifion,  the  relative  values  of  the  raw  Grain;  but.  one 
part  of  the  Experiments  by  Diftillation  enables  us  to  difeover  them  pretty 
nearly.  We  mean  thofe  Experiments,  in  which  the  large  proportion  of  two 
parts  of  raw  Grain  to  one  of  Malt  was  tiled  with  tiie  view  of  avoiding,  as  far 
as  poflible,  the  perplexity  and  uncertainties  occafioncd  by  the  different  methods 
of  making  Malt.  Before  mentioning  tlrefe,  it  may  be  worth  while  to  exhibit 
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Report  ot  Experi¬ 
ments  on  M  il*  m.  de 
from  jin  ny  and 
Scotch  liipg. 


tlic  View  formerly  given  of  the  average  weights  of  the  different  fpec 
fubmiUetl  to  Experiment.  They  are  the  following : 


Average 

Weight  of  Grain 
per  Bufhel  in 
lbs.  Avoirdupois. 

Proportion. 

Ei  gl’di  Barley  -  -  - 

49-  87* 

IOO.  O 

Scotch  Barley  - 

49*  754 

99.763 

Scotch  Bigg  -  -  -  - 

47-  352 

94-  94 

The  proportion  of  fpirit  which  equal  meaiures  ot  thefe  different  Grains,  „whcn 
mixed  with  half  the  quantity  of  their  own  Malt,  produced  in  the  procefs  of 
D  iff  illation,  is  fhewn  in  the  following  Table.  The  fpirit  is  hated  at  the 
ftrength  of  proof,  and  the  quantity  calculated  by  the  meafure  of  one  boll  of 
fix  bulhels. 


Quantity 
of  Proof  Spirits 

per  Boll 

in  Gallons. 

Proportion. 

Englifh  Barley  -  -  - 

43-744 

IOO 

Scotch  Barley  -  -  - 

14.  097 

102.  560 

Scotch  Bigg  -  -  - 

13.  9  • 

101. 155 

Thefe  numbers  do  not,  however,  exactly  reprefent  the  values  of  tire  raw 
Grain  ;  becaufe  one-third  part  was  Malt,  of  which,  in  our  trials,  the  produce  is 
not  quite  the  fame  with  that  of  raw  Grain. 


Were  we  entitled  to  conclude,  what  furely  we  are  not,  that  Malt,  when 
mixed  with  double  its  quantity  of  raw  Grain,  always  ftrrnilhes  juft  as  much 
fpirit  as  when  ufed  alone,  we  could  afeertain  ftill  more  nearly  the  actual  pro¬ 
duce  of  the  Grain:  for  this  purpofe,  it  would  only  be  neceflkry  to  fubtradt  the 
proportion  found  by  other  Experiments  to  be  due  to  the  Malt,  and  the  re¬ 
mainder  would  reprefent  the  produce  of  the  raw  Grain.  Were  the  eftimatc  to 
he  made  after  this  manner,  it  would  increafe  the  produce  of  the  Grain  of  Scot¬ 
land,  both  Barley  and  Bigg,  beyond  what  is  above  hated  :  becaufe  the  Malt  of 
Tngliih  Barley  was  coniidcrably  more  productive  than  either  of  the  others. 


Satisfied,  however,  that  this  would  not  be  a  fair  method,  we  muft  abide  by 
the  approximation  furnilhecl  by  the  mixture:  and  as  fub trading  the  produce 
of  the  Malt  would  lower  the  value  of  the  Englifh  Barley  more  than  either  that 
of  Scotch  Barley  or  Bigg,  we  may  confidently  conclude,  that  the  number  in 
the  preceding  Table,  exprefling  the  values  of  the  Scotch  Barley  and  Biag,  are 
rather  below  than  above  the  truth.  Thus  the  greateft  average  values  of  the 
Barley  ufed  in  our  trials,  rated  hv  the  quantity  of  fpirit,  is  1.4  per  cent.  Greater 
than  that  of  Bigg:  but  the  Englifli  Barley  proved  2.5  per  cent,  inferior  lo  the 
Scotch,  and  l.i  percent,  inferior  even  to  the  Bigg. 


We  confefs  that  this  reful t  excited  a  confiderable  degree  of  furprize.  We  had 
1  y  no  means  expected  that  the  Bigg  would  yield  a  quantity  of  fpirit  fo  little 
inferior  to  the  Barley,  and  far  lels  that  that  quantity  would  prove  larger  than 
the  produce  of  Englifli  Barley.  A  refult  fo  unexpected  delea  ves  to  be*particu- 
1  rly  confidered.  No  conclulions  are  to  be  drawn  from  it,  unlel's  all  the  cir- 
cumfrances  of  the  Experiments  lhall  be  taken  into  account  Some  of  thefe 
muft  now  he  ftated,  as  they  ferve  in  a  great  meafure  to  explain  it. 
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i-  The  Englifli  Barley,  of  all  the  three  qualities,  was  greatly  inferior  to  what 
it  is  in  ordinary  years.  3.  The  Bigg  of  the  fame  qualities  was  in  a  ftill  greater 
degree  better  than  ufual.  3.  The  Bigg  which  was  tiled  under  the  denominations 
of  fecond  and  third  qualities,  was  confiderably  above  the  averages  of  thefe 
denominations,  and  approached  too  elofely  to  the  firft  quality.  1  his  circum- 
ftance  leems  to  have  arifen  from  the  finenefs  of  the  feafon  in  "Scotland,  which 
diminiihed  vaftly  the  difparity  ufual  among  the  different  qualities  of  this  Grain. 
4.  The  fecond  quality  of  the  Englifli  Barley  was  peculiarly  unproductive,  owing, 
in  all  probability,  to  fome thing  connected  with  the  individual  parcel  of  Grain 
employed.  This  accidental  deficiency,  however,  contributed  to  lower  conli- 
derably  the  average  produce  of  the  whole  Engli Hi  Barley,  and  caufed  that  de¬ 
scription  of  Grain  to  appear  worfe  than  it  really  was. 

From  this  ftatement,  it  will  appear  prudent  not  to  draw  a  conclufion  dif- 
advantageous  to  the  Englifli  Grain,  nor  too  favourable  for  the  Bigg,  white  there 
can  be  no  liefitation  in  admitting  the  inference,  that  the  latter,  when  railed 
■in  a  good  feafon  and  (ituation,  contains  fermentible  matter  capable  of  yielding 
■a  large  produce  of  Spirit,  and  is  therefore  a  fpeeies  of  Corn  that  ought  not  to 
he  accounted  of  lb  inferior  a  defeription  as  by  many  peifons  it  has  been. 


II.  VALUE  OF  MALT. 


The  relative  values  of  the  Malts  were  examined  in  two  wavs,  i.  by  the 
.quantity  of  extract  which,  in  equal  meafures,  they  yielded  in  Brewing;  and 
2.  by  the  quantity  of  fpirit  in  Diftillation.  This  Tabic  exhibits  the  abfolute  and 
relative  produce  obtained  in  both  methods  ; 


Quantity 

of  Extra  ft 

per  Bufbel  in 

lhs.  Avoirdupois. 

Proportion. 

I 

Quantity 
of  Proof  Spii  it 
per  Boll. 

Proportion. 

’Englifh  Barley  -  -  - 

2  2.  212 

i 

100. 

15. 104 

100. 

Scotch  Barley  -  -  - 

22. 803 

102. 66 

i4-  579 

96.  52 

Scotch  Bigg  - 

21.  305 

95*  9 1 5 

13. 726 

90.  87 

It  appears  from  the  firft  part  of  this  Table,  which,  it  may  be  obferved,  con¬ 
tains  the  average  of  50  trials,  that  in  the  brewing  Experiments  Malt  from  Bigg- 
afforded  nearly  7  {G.s)  per  cent,  lefs  extract  than  the  Malt  from  Scotch  Barley, 
with  which  it  is  here  compared  ;  becaufe  the  latter  yielded  the  beft  produce, 
and  nearly  2.6  per  cent,  more  than  the  Malt  from  the  Englilli  Grain.  The 
fecond  part  of  this  Table  lliews,  that  Bigg  Malt  produced  9  per  cent.  Iefs  fpirit 
than  the  Englifli  Barley  Malt,  with ’which  it  is  now  compared,  as  the  Englilli 
yielded  3 1  per  cent,  more  than  the  Scotch. 

We  think  it  right  again  to  mention,  that  the  Rate  of  the  produce  of  Malt,  in 
Diftillation,  is  taken  from  fingle  trials  of  the  different  qualities  of  Malt,  and. 
does  not  include,  for  the  reafons  already  afligned,  a  trial  of  the  third  quality 
of  Bigg.  Thefe  trials  with  Malt  in  Diftillation  were  lefs  numerous  than  they 
ought  to  have  been,  Or  indeed  would  have  been,  could  we  have  forefeen  that 
the  relative  proportions  in  the  produce  from  the  different  forts  of  Grain,  in  their 
raw  ftate,  and  when  malted,  were  to  differ  fo  greatly.  Being  influenced  by 
the  general  opinion,  we  rather  gave  the  preference  to  the  Experiments  with  raw 
Grain,  in  -order  to  avoid  the  uncertainty  arifing  from  the  variable  quality  of 
Malt. 

The  relative  values  however,  eftimated  in  both  ways,  do  not  differ  much  from 
each  other,  when  the  companion  is  made  with  the  beft  average,  whether 
furnifhed  by  Englifli  or  Scotch  Barley.  When  the  average  is  ftruck  upon  this 
principle,  between  the  refults  of  the  two  fets  of  Experiments,  it  will  be  feen 
from  the  following  view,  that  Bigg  Malt  yielded  8  per  cent,  lefs  produce  than 
-Barley  Malt.  ,  - 

302.  D  d  Scotch 


2. 

Report  of  Expert 
raents  on  Malt  made 
from  Barley  and 
Scotch  Bigg, 
v _ _ _ > 

Caufe  of  fmall  pro¬ 
duce  of  fpirits  from 
Englifli  Barley. 


Value  of  Malt. 
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TOG 


2. 

Report  ot  Experi- 
'  merits  on  Malt  made 
from  Barley  and 
Scotch  Bigg. 


Scotch  Barley  in  Brewing 
Englifh  D3  in  Diftilling 
Bigg  in  Brewery  -  - 
D°  in  Difiillery  -  -  - 


Mean. 

iS 


Proportion. 

100. 

92.  10 


Though  we  confuler  this  as  the  fair  mode,  we  fhall  add  a  View  of  the  relative 
produce,  when  the  comparifon  is  drawn  between  Bigg  Malt  and  the  average  of 
the  Englifh  and  Scotch  Barley  Malt. 


Barley  Malt. 


Englifh 

Scotch 


^ Brewery  j 

)DiftillervfEllolilh  100 
(irutmciy Scotch  96.53 


loo  7 

302.  60j> 

7 

s 


Mean.  Mean.  Proportion. 


101.  33 ^ 
98.2  6i 


99.79  100 


Bigg  Malt 


Brewery  - 
Difiillery 


95.91  ) 
90.  89  j> 


-  93.39  -93. 58 


Oi.  re  re  nee  in  propor¬ 
tion  of  fpirit  from 
raw  Grain  and  Malt. 


^  I  n  this  cafe  the  produce  of  the  Bigg  Malt  is-6f  percent,  inferior  to  that  of 
Barley  Malt.  Either  llatement,  but  particularly  the  former,  differs  much  from 
ibe  preceding  one,  deduced  from  the  Experiments  in  which  a  proportion  of  raw” 
Grain  was  employed.  The  difference  is  fo  remarkable,  and  the  inferiority  of 
;thc  Bigg  Malt  fo  confiderable,  as  to  render  it  proper  for  us  to  ftate  our  opinion 
of  the  probable  caules  of  it.  The  difference  in  the  relative  produce  of  Bigg  and 
Bai  ley,  when  tried  in  their  raw  ftate,  and  when  malted,  may  be  occafioned 
cither  by  the  mode  of  carrying  on  the  procefs  of  malting,  or  by  Barley  effentially 
handing  the  operation  of  malting  better,  and  affording  neceffarily  abetter 
Malt.  Both  of  thefe  circumftances,  we  are  of  opinion,  have  concurred  to  pro¬ 
duce  the  eftedl.  1.  Bigg,  being  a  fmall  Grain,  appears  to  require  much  at¬ 
tention  and  fome  difference  of  management  in  malting.  Our  Mai  tilers  were 
unfortunately  not  well  acquainted  with  its  peculiarities,  and  could  hardly  do  it 
juitice.  In  particular,  we  believe  that  it  was  allowed  to  remain  too  long  both 
in  the  fteep  and  on  the  floor.  2.  Barley  is  generally  believed  to  bear  the 
operation  of  malting  in  a  material  degree  better  "than  Bigg,  and  to  yield  a  Malt 
of  fnperior  value.  From  our  Experiments  we  are  led  to  believe  that  this  may 
he  the  cafe,  and  that  this  caufe  has  a  fhare  in  producing  the  remarkable  dif¬ 
ference. 


Another  circumflance  exhibited  in  the  Table  calls  likewife  for  explanation, 
namely,  the  difference  in  the  produce  of  the  Englifh  and  Scotch  Barley  in  the 
two  courfes  of  Experiment.  In  the  Brewing,  the  different  parcels  of  Scotch 
Grain  under  trial  yielded  more  extra#  than  the  Englifh  ;  but  in  the  Difiillery, 
the  latter  1  urnifhed  more  fpirit,  from  which  difcrepancy  one  might  be  apt,  at  firfl, 
to  conclude,  that  thefe  two  modes  of  invelligating  their  relative  qualities  and 
value  do  not  correspond  with  each  other,  and  that  the  proportion  of  extract  is 
not  a  correct  criterion  of  the  proportion  of  fpirit.  But  this  conclufion  will  appear 
to  be  premature,  for  the  principal  caufc  was  a  real  difference  in  the  relative 
qualities  of  the  different  parcels  of  the  Malt  ufed,  though  under  the  fame  de¬ 
nomination,  in  the  feveral  procefies.  The  Scotch  Grain  of  the  firft  qualities, 
lor  example,  malted  for  Brewing,  was  confiderably  heavier  than  that  which  re¬ 
mained  for  the  Diftillery  Experiments  ;  and,  on  the  other  hand,  the  firft  Englifh 
Barley  malted  for  Diftillation,  exceeded  the  average  of  the  fame  description  of 
Grain  employed  in  Brewing.  This  difference,  it  may  be  added,  clearly  appears 
from  the  circumflance,  that  the  Englifh  Malt,  in  the  difiillery  courte,  did 
at fu ally  yield  more  extract  than  the  Scotch,  though  not  in  a  proportion  eoual 
to  that  of  the  fpirits.  1 

Variations  alfo  accidental  in  the  procefs  of  malting,  or  in  the  operations  of 
Brewing  and  Diftilling,  may  perhaps,  help  to  account  for  the  whole  difeord- 
ance,  without  fuppofmg  any  aelual  difference  in  the  quality  of  the  extra# 
Tor  howfoever  much  extra#  may  differ  on  other  occaftons,  we  cannot  fay  that 
any  linking  difparity  was  obferved  by  us.  J 

An  examination  of  the  two  preceding  Views  fbews  that  the  produce  of 
t pint  from  Malt  alone,  exceeded  that  from  equal  meafures  of  the  mixture  of 
raw  Gram  and  Malt  by  four  percent.  This  circumflance  we  have  already 
alcnbcd  to  the  more  thorough  attenuation  of  the  wort  from  the  former. 

III.  VALUE 
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III.  VALUE  OF  RAW  GRAIN  MALTED. 

If  equal  meafures  of  raw  Grain  undergo  the  procefs  of  malting,  they  will 
produce  a  greater  or  lefs  bulk  of  Malt  according  to  the  quality  of  the  Grain 
and  the  Ik  ill  of  the  Maltman.  The  value  of  the  raw  Grain  malted  is  difco- 
vered,  by  taking  the  Malt  arifmg  from  a  given  meafure  of  Grain,  whatever  its 
bulk  may  be, -and  afcertaining  the  produce  of  that  Malt.  The  following 
Table,  though  formerly  given,  may  be  again  inferted,  to  fhew  the  relative 
average  quantities  of  Malt  which  were  obtained  from  the  different  forts  of 
v  Grain. 


2. 


Report  of  Experi¬ 
ments  on  Malt  made 
from  Barley  and 
Scotch  Bigg. 

J 


•Value  of  ra  w -Grain 
malted. 


Quantity 

of  Malt  from  ' 

too  Bufhels 

raw  Crain. 

Proportion. 

Englilh  Barley  -  -  - 

105.  5 

IOO. 

Scotch  Barley  •  -  - 

99-3 

94-  I23 

f 

Scotch  Bigg  -  -  - 

99* 

93-  838 

If  we  now  hate  the  produce  of  the  Malt,  both  in  Brewing  and  Ddtilling, 
from  equal  meafures  of  raw  Grain,  the  refult  will  be  as  follows  : 


.  ■  .> 

Quantity 

of  Extradl  in  lbs. 

from  one  Bufhel 

of  raw  Grain 

made  into  Malt: 

Proportion. 

Quantity 
of  Proof  Spirit 

from  one  Boll  of 

raw  Grain 

made  into  Malt. 

Proportion. 

Mesa. 

Englifh  Barley  -  -  - 

23- 545 

100. 

>5-954 

IOO. 

IOO- 

Scotch  Barley  -  -  - 

23. 026 

97-795 

14. 480 

90.76 

94-  2 7 

Scotch  Bigg  -  -  - 

20.  914 

88.  825 

13.158 

82.  47 

85-  64 

The  remarkable  difference  which  fubhhs  between  the  refults  here  hated  and 
the  foregoing,  arifes  obviouhy,  from  the  Englifh  Grain  yielding  a  greater  bulk 
of  Malt  than  either  the  Scotch  Barley  or  Bigg  : — and,  thus  eftimated,  the 
produce  of  raw  Bigg,  when  malted,  is  14.5  per  cent,  lefs  than  that  of  Euglilh 
Barley  malted,  and  about  12  per  cent,  inferior  to  that  of  the  average  of  the 
Engliih  and  Scotch  Barley. 

Thus,  we  have  exhibited  three  very  different  Views  of  the  relative  produce 
and  values  of  Barley  and  Bigg,  which,  on  contrahing  the  Bigg  with  the  belt 
average  of  Barley,  may  be  hated  thus : 


Relative  Values  eftimated  by 

1. 

2. 

3. 

* 

Raw  Grain. 

Malt. 

Raw  Grain  Malted. 

Barley  ----- 

IOO. 

IOO 

IOO 

%g . 

98.  6 

92.  16 

VO 

00 

K>8 
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Report  of  F.xper’- 
•ments  on  Malt  mar’.e 
from  Barley  and 
Scotch  Bigg. 


J 


cftimated  in  thefe  three  wavs,  differ  widely  from  each  other.  We 


General  Refult. 


The  values 

have,  therefore,  now  to  confider,  which  of  theni  ought  to  he  adopted  as  moft 
nearly  exhibiting-  the  relative  qualities  and  values  of  Malt  made  from  Bariev 
and  R  om  Scotch  Bigg;  the  object  of  the  whole  inquiry.  Upon  this  point  we 
have  no  doubt.  It  is  obvious,  that  the  dirft  of  them,  taken  from  the  produce 
ot  raw  Grain,  mu  ft  be  rejected,  though  at  one  time  we. -thought  otherwife.  It 
appears  to  us  equally  dear,  that  the  fecond  value,  e ft i mated  from  the  produce 
ot  equal  meafures  of  Malt,  ought  to  be  preferred.  Though  we  adopt  this  ftate 
.of  the  relative  values,  we  confider  the  others  to  be  of  confiderable  importance. 
rlhe  fir  ft  will  probably  fecure  a  favourable  opinion  of  the  value  of  fuch  Bigg  as 

and  the  third  furnilhes 
fferent  fpecies  of  Grain 
purciialmg  Uram  tor  tliat  purpole.  Perhaps  fome  perfons 
preference  in  eftimating  the  value  of  Malt,  as  it  is  free 
uncertainty,  the  variable  quantity  of  Malt  from  a 
But  as  the  queftion  at  prelent  under  difeuflion,  re 


we  tried,  when  employed  in  a  raw  ltate  to  yield  fpirits,  z 
the  rule  by  which  one  iliould  judge  of  the  value  of  diffe 
tor  malting,  or  in  purchafmg  Grain  for  that  purpofe. 


may  even  give 
from  one 


great  fou roe 


given 


it  the 

of 

meafure  of  Grain. 

latcs  to  the  Duties  payable  on  Malt,  and  as  thefe  Duties  are  levied  without  any 
reference  to  the  raw  Grain,  upon  the  meafures  of  Malt  produced,  as  nearly 
at  leaft  as  the  eftablidied  mode  of  determining  the  quantity  permits,  we  ne- 
ceffarily  muft  abide  by  .the  fecond  mode,  and  eftimate  the  relative  values  by 
comparing  the  produce  of  equal  meafures  of  that  article. 

rI he  general  refult  of  our  Experiments  may  therefore  be  ftated  thus:  Malt 
made  from  Bigg  the  growth  of  1804,  was  eight  per  cent,  lefs  productive  than 
Malt  made  from  Barley  grown  in  the  fame  year. 


We  have  now  fubmitted  to  the  Honourable  Board  the  refult  of  our  in vefti op¬ 
tions,  and  would  hope,  that  our  ftatemeuts  will  enable  them  to  reply  to  the 
queftions  propofed  by  the  Lord  Commiffioners  of  His  Majefty’s  Treafurv,  re- 
fpe&ing  the  propofed  redu&ion  of  the  Duty  on  Malt  made  from  Scotch  Bi°-<r. 
We  beg  leave,  however,  to  fubjoin  two  remarks.  The  conclufions  relpedfmr 
the  comparative  values,  are  only  applicable,  when  the  different  fpecies  of 
Grain  polfefs  the  fame  relative  qualities  as  thofe  employed  in  our  Experiments, 
and,  as  the  relative  qualities  and  value  of  the  Grain  ufed  in  our  trials  were 
very  different  from  thofe  of  the  fame  fpecies  in  common  feafons,  the  Eno-lifli 
Barley  being  much  worfe,  and  the  Scotch  Bigg  much  better  than  ufual, 
the  refults  afforded  by  thefe  Experiments,  made  on  the  produce  of  1804,  can¬ 
not,  with  juftice,  be  applied  to  that  of  ordinary  years. 


THOs  CHAS  HOPE. 
A,  COVENTRY. 
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Condufion, 
by  Dr.  Thom/on. 

CONCLUSION,  by  Dr.  Thomson.  v - - - ' 

IT  will  now  be  proper  to  coll  eft,  under  -one  view,  the  general  refults  of  the 
whole  Experiments,  in  order  to  obtain  as  correft  an  eftimate  as  poflible  of  the 
relative  values  of  the  Barley  and  l>igg  which  formed  the  fubject  of  iiiveftiga- 
t  ion. 

The  weights  of  the  raw  Grain  and  Malt  have  been  given  in  the  fir  ft  and 
fecond  parts  of  the  preceding  Report;  while  the  produce  of  each  in  extract  or 
in  f pints  has  been  Rated  in  the  third  and  fourth  parts.  Thefe  numbers 
furni/h  the  data  upon  wliich  the  conclufions  muff  be  founded.  In  comparing 
them  together,  it  will  be  convenient  to  affume  100  as  the  conftant  value  of  the 
Englilh  Grain  or  Malt,  find  to  iubftitute  for  the  value  of  the  other  kinds  of 
Grain,  numbers  'bearing  the  fame  relation  to  roo,  as  thole  in  the  preceding 
Tables  do  to  each  other ;  or,  in  other  words,  to  Iubftitute  for  the  a 
values  Rated  in  the  preceding  Tables,  the  equivalent  values  per  cent. 

As  Grain  is  purchafed  at  prefent  by  bulk,  and  not  by  weight,  and  as  the  fame 
.praftice  is  followed  in  levying  the  Duty  upon  Malt — it  will  be  neeeffary  to  com¬ 
pare  together  equal  bulks  of  the  different  kinds  of  Grain  and  Malt,  and  draw 
the  coneiulions  accordingly,  even  though  this  were  not  the  belt  mode  of  aft 
certaining  the  real  values  of  each.  Now  this  companion  may  be  made  in  three 
•different  ways  :  we  may  compare  together  equal  bulks  of  the  different  kinds  of 
Grain  in  the  raw  Rate  ;  or,  we  may  take  equal  bulks  of  each,  convert  them  into 
Malt,  and  eltimate  the  relative  values  of  this  Malt ;  or,  finally,  we  may  con- 
trait  the  produce  of  equal  bulks  of  Malt,  without  any  regard  to  the  bulk  of  the 
raw  Grain  from  which  it  was  produced.  Thele  three  modes  of  companion  may 
be  difiinguillied  by  the  following  names  : 

I.  Value  op  the  Raw  Grain. 

II.  Value  of  the  Raw  Grain  malted. 

III.  Value  of  the  Malt. 


I  lira’ll  Rate  in  fucceffion  the  refult  afforded  by  each. 


.  1. 


VALUE  OF  THE  RAW  GRAIN. 


Though  Malt  alone  was  the  primary  object  of  inveftigation,  yet  it  was  of 
importance  to  eftimate  the  relative  values  of  the  Barley  and  Bigg  in  the  raw 
Rate.  Suppofing  thefe  values  known,  it  would  be  eaiy  to  decide  whether  the 
one  fpecies  of  Grain  be  really  inferior  to  the  other,  as  has  been  confiantly 
-affirmed.;  or  whether  the  alledged  inferiority  be  owing  to  the  procefs  of  malt- 
•ing,  or  to  the  ignorance  or  inattention  of  the  Maltfiers.  Now  raw  Grain  may 
lbe  employed  for  Difiillation  mixed  with  a  {’mail  proportion  only  of  Malt. 
Hence  we  have  a  method  of  folving  the  problem  in  queftion.  Above  lixty 
Brewings  were  made  from  a  mixture  of  raw  Grain  and  Malt,  as  has  been  de¬ 
tailed  at  length  in  the  preceding  Report.  The  following  Table  exhibits  the 
relative  values  of  Englilh  Barley, .Scotch  Barley,  and  Bigg,  refulting  from  thefe 
trials;  fuppofing  thefe  values  to  be  mealured  by  the  quantity  of  alcohol  ob¬ 
tained  from  each  kind  of  Grain,  and  the  alcohol  from  English.  Barley  to  be 
.called  ioo. 


Values. 

Englilh  Barley  -  -  - 

IOO. 

Scotch  Barley  -  -  - 

102. 

Scotch  Bigg  -  -  - 

IOI. 

E  e 


£02. 


Or 


1  1  0 


PAPERS  RELATING  TO  M  A  L  T  MADE  FROM 
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“by  Dr.  Thomi'on. 


Or  the  Scotch  Bariev  employed  in  our  Experiments  was  two  per  cent,  and  the 
13io-g  one  per  centner  than  the  Englilh  Barley..  This  refult,  fo  different 
from  the  generally  received  opinions,  was  quite  unexpected.  But  as  the  trials 
were  carefully  made,  and  were  fufficiently  numerous  to  obviate  the  effects  of 
accidental  anomalies,  it  will  be  neceflary  to  abide  by  it. 


It  muft  be  remarked,  however,  that  the  numbers  given  in  the  preceding 
Table  do  not  exhibit  the  true  values  of  the  three  kinds  of  Grain  under  com- 
pari  foil.  They  are  the  refult  of  trials  on  mixtures  of  40  bulhels  of  raw  Grain 
and  ‘20  bulhels  of  Malt.  By  fubfequent  Experiments,  it  was  afeertained  how 
much  alcohol  20  bulhels  of  Malt  from  each  kind  of  Grain  are  capable  of 
yielding.  If  this  quantity  be  fubtraCted  from  the  whole  alcohol  produced  by 
the  60  butliels  of  the  mixture ,  the  remainder  ought  to  correfpond  with  the 
alcohol  fu milked  by  the  40  bulhels  of  raw  Grain,  and  this  number  divided  by 
40,  ought  to  be  equivalent  to  the  alcohol  from  a  fiugle  bufhel.  Hence  we  ob¬ 
tain  the  value  of  a  bulhel  of  raw  Grain ,  without  any  mixture  of  Malt.  The 
following  Table  exhibits  this  value,  fuppofing,  as  before,  the  alcohol  from 
Englilh  Barley  to  be  reprefented  by  ioo.# 


• 

Values. 

Englilh  Barley  -  -  - 

ICO. 

Scotch  Barley  -  -  - 

107 

. 

10S 

Or  the  Scotch  Barley  was  7  and  the  Bigg  8  per  cent,  better,  than  the  fame 
bulk  of  Englilh  Barley. 

In  operations  of  fo  very  complicated  a  nature,  as  thofe  deferibed  in  the  pre¬ 
ceding  Report,  the  remits  ought  to  be  ftated  with  the  greateft  caution. 
However,  if  any  confidence  is  to  be  put  in  the  Experiments  above  detailed, 
this  Table  mull  be  confidered  as  a  much  nearer  approximation  to  the  real  value 
of  the  raw  Grain  than  the  preceding,  which  gives  only  the  value  of  a  mixture 
of  raw  Grain  and  Malt. 

Various  circumftances,  doubtlefs,  contributed  to  produce  this  very  unex¬ 
pected  refult.  One  or  two  of  thefe  may  be  mentioned. 

1.  It  is  well  known  that  the  fummer  of  1804,  in  which  all  the  parcels  of 
Grain  fubjected  to  Experiment,  had  been  railed,  was  one  of  the  belt  ever  re-, 
membered  in  Scotland  ;  while  in  England,  on  the  contrary,  it  was  uncommonly 
bad.  Hence  all  the  Scotch  famplcs  of  Barley  and  Bigg  were  not  only  greatly 
above  the  average  of  ordinary  years;  but  there  was  really  no  inferior  Grain  to 
-be  procured.  What  we  ufecl  as  fecond  and  Mira?  qualities,  would  probably  in 
common  feafons  have  palled  for  Jirjl  qualities.  The  very  reverie  was  the  cafe 
with  the  Engl i Hi  Grain,  which  was  not  only  under  the  average,  but  probably 
the  difference  between  the  three  qualities  of  it  was  greater  than  ufual. 

2.  When  ground  Malt  and  water  are  infufed  together,  the  wort  runs  off  with¬ 
out  difficulty  from  the  mixture,  and,  by  repeated  maihings,  the  Malt,  may  be 
completely  drained  of  its  foluble  matter.  But  when  raw  Grain  is  employed, 
the  wort  has  but  little  difpofition  to  run  off.  Indeed,  the  Diftillers  frequently 
mix  the  feeds  or  hujks  of  oats  with  their  malh,  to  facilitate  the  reparation  of  the 
wort.  Now  as  in  our  trials  no  lucli  foreign  fubftance  was  ufed,  it  is  poffible 
that  the  wort  may  have  run  off  moft  freely  from  thofe  malhes  which  contained 
the  greateft  proportion  of  hulk.  But  as  in  Bigg  the  hulk  bears  a  much  greater 
proportion  to  the  whole  Grain  than  in  Barley,  it  is  conceivable  that  it  may 
vield  better  to  water  than  Barley  while  in  the  Rate  of  raw  Grain,  independent 
of  any  greater  proportion  of  foluble  matter  which  it  may  contain. 


* 


*  See  Appendix,  Number  I. 
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VALUE  OF  RAW.  GRAIN  MALTED.  ^ - - - 

The  fecond  mode  of  eftimating  the  value  of  the  different  kinds  of  Grain  is 
by- -taking  equal  bulks  of  each,  converting  them  into  Malt,  and  comparing  the 
produce  yielded  by  that  Malt. 

Now  as  Malt  may  be  employed  both  to  furnilh  ale  and  fpirits ,  and  as  it  was 
ufed  both  ways,  it  is  obvious  that  from  the  third  and  fourth  parts  of  the  pre¬ 
ceding  Report,  there  refult  two  diftin£t  flatements  of  the  value  of  raw  Grain 
malted. 

In  brewing  ale  the  value  can  be  edimated  only  from  the  proportion  of 
extract  contained  in  the  wort.  But  the  fame  method  is  practicable  alfo  in 
brewing  for  Diftillation.  Hence  in  DiJHlling  there  were  two  methods  of 
afeertaining  the  value  of  raw  Grain  malted,  i.  By  the  proportion  of  extract 
yielded  to  water  during  the  infufion  of  the  Malt.  2.  By  the  quantity  of  alcohol 
or  fpirits  produced. 

The  following  Table  exhibits  the  relative  values  of  each  kind  of  Grain  edi- 
mated  from  the  proportion  of  extraCt  yielded  in  the  Brewing,  and  in  the  Didd¬ 
ling  Experiments,  together  with  the  mean  of  both,  fuppofing,  for  the  reafons 
already  dated,  that  the  Englifh  Grain  has  the  condaut  value  of  100.  * 


Value  from  Extract. 

Mean. 

Brewing. 

Diftilling. 

Englifh  Barley  -  -  - 

IOO. 

IOO. 

IOO. 

Scotch  Barley  - 

97-  8 

97.8 

97.8 

Scotch  Bigg  - 

8S.8 

88.  0 

88.  4 

•  •  t 

The  very  great  coincidence  between  thefe  two  columns  is  not  a  little  remark¬ 
able,  and  affords  a  fatisfaClory  evidence  of  the  care  with  which  the  Experiments 
were  conduced. 

The  following  Table  exhibits  the  relative  values  of  each  kind  of  Grain, 
edimated  by  the  proportion  of  alcohol  yielded  by  the  fame  bulk  of  each  con¬ 
verted  into  Malt,  fuppofing,  as  ufual,  the  Englifh  ‘Grain  of  the  condant  value 
■of  100.  f. 


Value. 

Englifh  Barley  -  -  - 

IOO. 

Scotch  Barley  - 

90. 

a 

a 

1 

1 

1 

bJD 

bo 

5 

■8a. 

Thus  we  have  unexpectedly  obtained  two  values  of  the  raw  Grain  malted, 
differing  from  each  other  about  7  per  cent.  According  to  the  fil’d  edimate, 
Scotch  Barley  is  2  per  cent,  and  Bigg  1 1  per  cent,  worfe  than  Englifh  Barley  ; 
according  to  the  fecond,  the  former  Grain  is  io  per  cent,  and  the  latter  is  per 
cent,  inferior  to  Englifh  Bariev. 

o  */ 


*  See  Appendix,  Number  II. 
t  See  Appendix,  Number  HI, 
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Hence  it  follows,  provided  our  Experiments  are  entitled  to  confidence,  that 
the  fame  weight  of  extract  in  the  different  kinds  of  Grain  does  not  yield  the 
lame  quantity  of-fpirits.  There  is  aiuperi-ority  of  7  percent,  in  favour  of  the 
extract  of  Englifh  Malt.  Thus  an  opinion  which  has  long  prevailed  iu  Scot¬ 
land  has  been  unexpectedly  confirmed. 

•From  the  preceding  ftatement  it  appears  that  Bigg  in  the  date  of  raw  Grain, 
if  we  meafure  its  value  by  the  quantity  of  fpirits  which  it  is  capable  of  yielding, 
is  fupuior  to  Engliih  Barley,  but  when  we  concert  it  into  rVialt  it  becomes 
18  per  cent,  worie!  Thus  there  does  not  feem  to  be  any  coincidence  between 
the  value  of  the  raw  Grain,  and  of  the  fame  Grain  when  malted,  i  he  diffe¬ 
rence  between  theie  two  values  will  be  feen  more  diftinetly  from  the  following 
Table.  It  confifts  of  two  compartments,  each  of  which  is  divided  into  two 
column's.  In  the  hrft  compartment  is  exhibited  the  quantity  of  alcohol  in 
pounds  avoirdupois  yielded  by  a  bufhel  of  Grain  while  raw  and  when  malted; 
m'the  fecend,  the  value  of  the  fame  is  lrated  in  per  cents.  * 


Alcohol  per  Bufhel. 

• 

• 

J 

Value  per  Cent. 

Raw  Grain. 

De  Malted. 

Raw  Grain. 

D°  Malted. 

Englifh  Barley  -  .  - 

9.0875 

II.  350 

100 

I  24.  8 

Scotch  Earley  -  -  - 

9.7S17 

IO. 198 

IOO 

104.  2 

Bigg - 

9.8155 

9.  290 

IOO 

94-5 

From  this  Table  we  learn  that  the  Engliffi  Barley,  in  our  Experiments,  in- 
created  in  value  by  being  malted  no  lefs  than  25  per  cent ;  while,  on  the  other 
hand,  Bigg  diminilhed  in  value  by  malting  about  5f  per  cent. 

With  refpeCt  to  the  caufe  of  this  very  unexpeCled  change  in  the  value  of  the. 
different  kinds  of  Grain  bv  malting  them:  whether  it  was  owing  to  lbmething 

#  V  ~  7  to  o 

peculiar  to  the  Gram,  or  was  occafioned  by  the  way  in  which  the  Experiments 
■were  managed,  I  am  not  in  pofiefiion  of  fuch  faCfs  as  can  enable  me  to  fpeak 
with  precifion.  Not  being  aware  of  it  till  all  the  mailings  were  concluded,  it 
was  impoffible  to  make  the  requifite  obfer  vat  ions. 

It  has  long  been  a  received  opinion  in  this  Country  that  Englifh  Grain  malts 
better  than  Scotch.  This  opinion  is  confirmed  by  the  refult  of  the  Experi¬ 
ments  as  dated  in  the  preceding  Table.  Were  a  conjecture  to  be  hazarded 
reflecting  the  ftriking  inferiority  of  Bigg  when  malted  compared  with  Englifh 
Barley,  it  might  be  aferibed  to  the  diminutive  ffze  of  the  former  fpecies  of 
Grain  compared  with  that  of  the  latter.  Bigg  being  ufually  fown  in  the  moft 
unfavourable  parts  of  the  Country,  while  Barley  is  fretted  with  every  indul- 
.gence,  the  difference  between  the  lize  of  their  feeds  has  become  very  confider- 
•  able.  Now  any  miitake  in  the  procefs  of  malting,  as  giving  the  Grain  too 
much  of  the  Jiecp,  or  of  the  floor ,  mu  ft  affeCt  iinall  Grain  more  than  large. 
And  as:in  malting  there  are  many  circum  dances  which  cannot  be  regulated  at 
pleafure  ;  Bigg  ought  to  luffer  from  thefe  more  than  Barley,  and  therefore  to 
make  worie  Malt.  It  is  very  probable  too,  that  lefs  juftice  was  done  to  the 
Bigg  malted  for  the  preceding  Experiments  than  to  the  other  fpecies  of  Grain. 
Our  Maltfters  had  been  accuftomed  to  malt  Barley  both  the  growth  of  England 
and  Scotland,  out  were  ahnoft  It  rangers  to  Bigg,  and  gave  it  probably  too  muck 
both  of  the  deep  and  of  the  floor. 

But  let  the  caufe  of  this  inferiority  in  malted  Bigg  be  what  it  may,  unlefs 
we  fuppofe  it  owing  to  accident  in  our  particular  trials,  it  deferves  the  clofeft 
attention.  Had  the  two  fpecies  been  of  the  fame  value  while  in  the  date  of 
raw  Grain,  the  difference  between  them  when  malted  would  have  been  nearly 
a  third.  Now  iurely  the  fuppofition,  that  in  ordinary  years,  Englifh  Bailey  is 
at  leaft  equal  to  Scotch  Bigg,  is  far  within  the  limits  of  truth. 


*  See  Appendix,  Number  II'. 
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“The  third  mode  of  cftimating  the  values  of  the  different  kinds  of  Grain,  is  by 
contrafling  the  produce  of  equal  bulks  of  Malt  without  any  regard  to  that  of 
the  raw  Grain  from  which  it  was  produced. 

■  Here,  as  in  the  former  cafe,  we  have  two  diftind  values  ;  namely,  1.  from  the 
proportion  of  extradt  which  each  fpecies  of  Malt  yielded  to  water ;  and,  2.  from 
the  alcohol  obtained  by  Diftillation. 

The  followiim*  Table  exhibits  the  relative  values  of  the  different  kinds  of  Malt, 
eftimated  from  the  proportion  of  extrad  yielded  both  in  Brewing  and  in  Didd¬ 
ling,  fuppofing  the  conffant  value  of  the  Engliih  Malt  100.  * 


Value  from  Extraft. 

Mean. 

In  Brewing. 

In  Difli'lling. 

Engliih  Barley  -  - 

100. 

IOO. 

IOO 

Scotch  Barley  - 

102.  66 

lot.  68 

102 

Bigg . 

95.  82 

96.  97 

96. 

*  See  App, 
N°  V, 


The  following  Table  exhibits  the  relative  value  of  each  kind  of  Malt,  efti¬ 
mated  by  the  quantity  of  alcohol  yielded  by  equal  bulks  of  each,  fuppofing  the 
conffant  value  of  the  Englifti  Malt  100. 


Value 

from  Alcohol. 

Englifh  Barley  -  -  - 

ICO. 

Scotch  Barley  -  -  - 

96. 

B'gg . 

90. 

The  fame  difference  exifts  between  the  values  of  the  Malt  eftimated  from  the 
extraSt  and  the  alcohol  yielded  by  each,  as  was  obferved  in  the  raw  Grain 
malted:  the  value  of  Scotch  Barley  and  Bigg,  as  eftimated  from  the  extract, 
finking  almoft  7  per  cent,  when  meafured  by  the  alcohol .  This  muff  be  aferibed 
to  the  fame  caule  in  both  cafes. 

If  we  now  compare  together  the  values  of  the  raw  Grain  and  of  the  Malt,  no 
coincidence  will  be  found  between  them,  the  different  fpecies  of  Grain  approach¬ 
ing  much  nearer  to  equality  in  the  latter  cafe  than  in  the  former.  This  feeming 
anomaly  is  ealily  explained.  It  depends  upon  the  unequal  bulks  of  Malt 
yielded  by  the  fame  bulk  of  raw  Grain  in  the  different  fpecies.  The  following 
Table  exhibits  the  average  number  of  buftiels  of  Malt  obtained  from  too 

O 

buftiels  of  raw  Grain  in  our  mailings. 


Eufhels 

Bufhels 

of 

of 

Raw  Grain. 

Malt. 

Englifh  Barley  -  -  - 

IOO. 

*o  si 

Scotch  Earley  -  -  - 

IOO. 

9  9t 

Blgg  ------ 

IOO. 

99. 

This  Table  ftiews,  that  a  buftiel  of  Englifh  Malt  is  the  product  of  lefs  than  a 
bufliel  of  faw  Grain,  while  the  Malt  of  Scotch  Barley  and  Bigg  is  produced 
from  more  than  its  own  bulk  of  raw  Grain  f. 


f  The  Table  in  the  text  gives  the  average  of  the  whole  makings.  The  particular  makings  ufed 
in  the  Brewing  and  Diftilling  Experiments  do  not  coincide  with  it  exactly,  nor  indeed  with  each 
other.  Hence  the  want  of  exact  coincidence  between  the  Brewing  and  DiHilling  Experiments,  in 
the  quantity  of  extract  fnrniflied  by  the  refpeftive  Malts.  The  following  Table  exhibits  the  number 
of  bufhels  of  the  Malt  ufed  for  Diltiilation,  which  were  obtained  from  100  bulhels  of  raw  Grain. 


Eufhels 

Bufhels 

of 

of 

Raw  Grain. 

Malt. 

Englifh  Barley  -  -  - 

IOO. 

105.7 

Scotch  Barley  -  -  - 

IOO. 

101.  5 

Bigg . 

IOO. 

95-9 

V  f 
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IV. 

COMPARISON  OF  TIIE  VALUES. 


Thus  we  have  obtained  no  lefs  than  five  different  values  of  the  Grain  under 

examination.  The  following  table  exhibits  the  whole  of  thefe  in  one  view. 

^  « 


I. 

II. 

III. 

R~w  Grain  malted. 

Malt. 

i 

Raw  Grain,  i 

From  Extract. 

From  Alcohol. 

!  From  Extract. 

From  Alcohol. 

Englifh  Barley  -  -  - 

IOO. 

IOO 

IOO 

IOO 

IOO 

Scotch  Barley  -  - 

107. 

97.8 

90 

102 

96 

B’gg . 

108. 

% 

OO 

00 

82 

96 

90. 

I; 

0 

*-<  • 

3m 

4* 

5. 

Thefe  columns  not  only  vary  from  each  other,  but,  between  their  extremes, 
there  is  an  interval  of  little  Ids  than  50  per  cent.  It  remains  now  to  con  fid  er, 
which  of  them  will  funmh  the  neareft  eltimate  of  the  relative  values  of  the 
Grain  under  examination. 

i.  The  flrft  column,  exhibiting  the  values  of  the  raw  Grain ,  though  of  great 
general  importance,  cannot  be  employed  in  the  prefent  cafe,  becaule  the  ohjedt 
in  view  is  the  value  of  Malt ,  not  of  raw  Grain.  It  muft  therefore  be  fet 
alide. 

g.  The  Brewing  and  Diftilling  Experiments  have  furniflied  two  di  ft  in  61.  fets 
of  values,  differing  from  each  other  about  7  per  cent.  Shall  we  conclude  from 
this,  that  the  Malt  of  Scotch  Barley  and  Bigg  is  7  per  cent,  better  when  ufed 
Tor  brewing  ale  than  when  employed  to  produce  fpirits? 

The  method  of  operating  practifed  by  the  Brewers,  and  the  inftruments  which 
they  employ,  concur  to  fhew  that  it  is  their  uniform  opinion,  that  the  firength 
of  ale  is  proportional  to  the  quantity  of  extract  contained  in  the  wort.  This 
is  the  opinion  by  which  the  preceding  Experiments  on  Brewing  were  regulated. 
But  as  nobody  has  been  able  to  demonftrate  the  truth  of  this  opinion,  as  plau- 
fible  objections  may  be  Parted  again  ft  it,  and  as  the  preceding  trials  fhew  that 
the  value  of  extract  when  ufed  in  Diftillation  is  different  in  different  fpecies  of 
Grain,  it  would,  1  think,  be  unfair,  in  the  prefent  ftate  of  the  queftion,  to  con- 
fider  the  weight  of  extra6t  yielded  by  Malt  as  a  true  reprefentative  of  its  value. 
The  feconcl  and  fourth  columns  of  the  preceding  Table  ought  therefore  to  be 
fet  afide. 

3.  There  remain  only  the  third  and  ffth  columns,  which  exhibit  the  value 
deduced  from  the  proportion  of  fpirits  furnifhed  by  the  different  fpecies  of 
Grain  malted.  But  thefe  columns  give  us  two  lets  of  values,  differing  from 
each  other  about  7  per  cent;  and  doubts  may  be  entertained  which  of  them 
iliould  be  adopted. 

4.  The  frit  of  thefe  columns,  or  that  which  is  founded  on  the  comparifon  of 
equal  bulks  of  raw  Grain  malted  and  fubjecte.d  to  Diftillation,  obvioufly  deter¬ 
mines  the  kind  of  Grain  which  the  Diftiller  ought  to  prefer  for  malting.  As 
Bigg,  by  being  malted,  becomes  18  per  cent,  and  Scotch  Barley  to  per  cent, 
worfe  than  Englifti  Barley,  it  is  obvious  that  no  perfon  would  malt  the  former 
fpecies  of  Grain,  while  he  could  obtain  the  latter  upon  equal  terms;  and  that  if 
an  equal  rate  of  Duty  were  to  be  impofed  upon  all,  it  would  he  nearly  equivalent 
to  a  prohibition  of  malting  the  inferior  Grain.  Therefore,  in  determining  the 
relative  values  of  the  Grain  under  confideration,  as  far  as  thefe  values  are  con- 
ne6ted  with  the  Duty  levied  upon  them  when  malted,  it  is  clear  that  the  value 
of  the  raw  Grain  malted  cannot  be  left  out  of  view.-  It  does  not,  however,  furnilh 
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us  with  a  fair  criterion  for  determining  the  value  of  the  different  fpecies  of 
Malt.  It  leaves  out  of  view  a  fa£t  of  the  fir  ft  importance ;  namely,  that,  a  given 
bulk  of  Engliih  Barley  yields  more  Malt  than  the  fame  bulk  of  Scotch  Barley 
or  Bigg.  Therefore,  if  we  were  to  be  fatisficd  with  the  third  column  of  the  pre¬ 
ceding  Table,  we  would  fink  the  value  of  the  Malt  of  Scotch  Barley  and  Bigo* 
too  low,  while  we  raifed  that  of  Engliih  Malt  too  high. 

5.  The  'laft  column  of  the  preceding  Table,  which  gives  us  the  relative 
values  ot  the  fame  bulk  of  Malt  when  fubje6ted  to  Diftillation,  will  appear  at 
lirft  fight  to  fur  mill  a  direct  anfwer  to  the  queftion  which  occafioned  the  whole 
inveftigation.  And  if  the  Duty  were  levied  by  the  real  bulk  of  the  Malt,  there 
could  be  no  hefitation  in  adopting  it.  But  this  is  not  the  cafe.  The  Duty  011 
Malt  is  always  levied  by  calculation  ;  on  the  fuppoiition  that  the  hulk  of  the 
Malt  is  4th  lefs  than  th  e  great  eft  bulk  which  the  raw  Grain  attained  either  in 
the  Jlccp  or  in  the  couch.  From  the  Experiments  detailed  in  the  fecond  part 
<ff  the  preceding  Report,  it  appears  that  the  quantity  of  Malt  really  produced 
fometimes  tails  fliort  ot  this  ftppqfed  quantity  for  which  Duty  is  charged,  hut 
that  more  commonly  it  exceeds  it  a  little.  It  appears  alfo  that  Engliih  Barley 
yields  a  greater  proportion  of  Malt  not  charged  with  Duty,  than  Scotch  Bariev 
■or  Bigg.  Hence  Engliih  Barley  malted  has  an  advantage  over  Scotch  Barley 
and  Bigg,  which  is  not  taken  into  account  in  the  fifth  column  of  the  preceding 
Table.  Were  we  to  abide  by  that  column,  we  would  fink  the  value  of  Engliih 
Malt  too  low,  and  raile  that  of  Scotch  Malt  too  high. 

fi.  I  bus  all  the  columns  of  the  preceding  Table  of  values  have  been  exa¬ 
mined,  and  none  of  them  have  been  found  capable  of  affording  a  precife  anfwer 
to  the  queftion  propofed.  The  firft  column  is  not  applicable;  we  are  not  cer¬ 
tain  that  the  ed  and  4th  columns  do  not  exhibit  deceitful  values;  the  third 
column  finks  the  value  of  Scotch  Malt  too  low,  while  the  fifth  raifes  it  too 
high. 


Conclulion, 
by  Dr.  Thcrnifoii. 


7-  But  though  the  third  and  fifth  columns  are  erroneous,  the  errors  lie  upon 
contrary  fides.  Hence  if  we  add  them  together,  and  take  the  mean  of  both, 
-thefe  errors  will  in  fome  meafure  deftroy  each  other,  and  we  fhall  obtain  a  new 
rvalue,  which  probably  approaches  pretty  near  the  truth.  This  is  done  in  the 
following  Table : 


■ 

Raw  Grain 

Malted, 

Malt. 

Mean. 

Engliih  Barley  -  -  - 

JOO. 

IOO.  . 

IOO 

Scotch  Barley  -  -  - 

90 

96 

93 

B‘gg . 

82 

9° 

86 

u. 


The  laft  column  of  .this  Table  I  conficler  as  furni filing  pretty  nearly  the 

relative  values  of  Malt  from  Engliih  Bariev,  Scotch  Bariev,  and  Bigg.  If 

■there  be  an  error,  .the  value  of  Bigg  Malt  is  rated  too  low. 

'  '  0.0 


Thus  it  appears  from  the  whole  of  th  is  long  inveftigation,  that  the  Malt  of 
Scotch  Barley  is  7  per  cent,  and  that  of  Bigg  14  per  cent,  inferior  to  that  of 
Engliih  Barley. 


But  thefe  values  apply  only  to  the  crop  of  1 804,  in  which  the  Grain  of  the 
two  Countries  probably  deviated  not  a  little  from  the  common  itandard.  There 
cannot  be  a  doubt,  that  the  inferiority  of  Scotch  Barley  and  Bigg  in  common 
years  is  greater  than  we  found  it,  though  it  would  be  hazardous  to  venture 
upon  gueffmg  at  the  ^exact  amount.  From  what  we  have  feen,  however, 
there  is  reafon  to  believe,  that  Bigg  of  very  inferior  weight  falls  off  greatly  in 
value,  and  may  not  perhaps  yield  more  than  has  been  alledged.  But  it  may 
be  queftioned  how  far  fuch  inferior  Grain  ought  ever  to  be  malted,  or  how  far 
it  would  be  proper  to  encourage  the  malting  ot  it. 


In  the  preceding  review  of  the  whole  Experiments,  the  different  qualities  of 
drain  examined  have  not  been  contralted ;  becaufe  fuch  a  contrail,  all  circum- 
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3  .  fiances  confidered,  would  have  been  calculated  only  to  miflead.  Almoft  all  the 
by  Dr°.nThomron.  famples  of  Bigg  ufed  in  the  Dijlillery  Experiments,  were  in  reality  entitled  to 

- ✓  the  name  of  firft  qualities,  and  the  fame  remark  applies  with  equal  juftice  to  the 

different  parcels  of  Scotch  Barley.  This  deficiency  of  inferior  qualities  in  the 
Scotch  Grain,  is  not  to  be  afcribed  to  any  carelefsnefs  on  the  part  of  the  per- 
fons  employed  to  procure  it,  but  to  the  uncommon  goodnefs  of  the  fealon, 
in  confequence  of  which  no  very  inferior  Scotch  Grain  was  to  be  found. 

THOMAS  THOMSON. 


3.  APPENDIX. 

Appendix  to 
Dr.  Thomfon’* 

Conclufion. 

^ _ _ / 

TO  facilitate  the  companion  of  the  preceding  ftatement  with  the  Conclufion 
which  has  been  attached  to  the  Report,  I  ihall,  in  this  Appendix,  infert  the 
Tables  from  which  the  values  which  I  have  employed  were  deduced,  whenever 
ihefe  Tables  do  not  occur  in  the  body  of  the  Report  itfelf. 

I.  Referred  to  from  page  lio. 

TAB  LE:  Shewing  the  quantity  of  alcohol  produced  from  a  mixture  of 
raw  Grain  and  Malt,  and  from  pure  Malt,  from  which  the  value  of  raw 
Grain  is  deduced. 


- 

Alcohol  in  Pounds  Avoirdupois. 

D°  per  Cent. 

from 

raw  Grain. 

From  40  Bufhels 

raw  Grain 

and  20  Malt. 

From 

20  Bufhels 

Malt. 

From 

40  Bufhels 

raw  Grain. 

From 

1  Bufhel 

raw  Grain. 

Englilh  Barley  -  -  - 

579.  z8S 

215.  786 

363.  502 

9.0875 

ICO. 

Scotch  Barley  - 

591.  S82 

200. 6l2 

391.27° 

9.7817 

107 

Bigg . 

586.  382 

I93.760 

392.  622 

9*  8 1 5 5 

108 

II.  Referred  to  from  page  ill. 

The  following  Table  exhibits  the  quantity  of  extract  in  libs,  avoirdupois, 
yielded  by  a  bulliel  of  the  fame  kind  of  raw  Grain  malted ,  both  in  the  Diitil- 
lation  and  Brewing  Experiments,  with  the  proportion  per  cent. 


Extract  in  Pounds. 

Extradl  per  Cent. 

Brewing. 

Diflillery. 

Brewing. 

Diftillery. 

Englifh  Barley  -  -  - 

23-545 

25.92 

IOO. 

I IO.  I 

Scotch  Barley  -  -  - 

23. 026 

25.  36 

IOO. 

1 10.  I 

Bigg . 

20. 914 

22.  80 

IOO. 

108.  8 

From 
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From  this  Table  it  appears  that  TVth  more  extra#  was  obtained  from  the 
fame  fpecies  o £  raw  Grain  malted  in  the  Brewings,  for  Diftillation  than  in  thofe 
for  Ale.  This  is  to  be  afcribed  to  the  different  way  in  which  the  two  proceffes 
were  conduced.  From  the  two  laft  columns  it  appears,  that  in  each  fpecies  the 
difference  kept  very  nearly  the  fame  proportion,  and  therefore  gave  very  nearly 
the  fame  relative  values  of  the  different  fpecies  of  raw  Grain  malted. 


Appendix  to 
Dr.  Thomfon’s 
Conclufion. 


III.  Referred  to  from  page  ill. 

The  following  Table  exhibits  the  quantity  of  raw  Grain  in  bufhels,  from 
winch  the  60  bufhels  of  pure  Malt  employed  in  the  Diftillation  Experiments 
were  derived,  the  quantity  of  alcohol  yielded  by  thefe  60  bufhels,  and  the 
quantity  correfponding  to  a  tingle  bufhel  of  raw  Grain  malted.  The  firft 
column  is  added  for  the  fake  of  comparing  this  Table  with  that  of  the  whole 
Diftillations  given  in  the  preceding  Report : 


Number 

of 

Brewing. 

Names  of  Grain. 

Quality. 

Bufhels 

of  Malt 

ufed. 

7* 

Edinburgh  &  Linlithgow 

I 

60 

72 

Aberdeen  Bigg  -  .  . 

I 

60 

73 

Kent  ------ 

2 

60 

74 

Linlithgow  -  .  -  . 

2 

60 

77 

Edinburgh  -  -  -  - 

3 

60 

78 

Suffolk  and  Kent  -  - 

1 

60 

89 

Effex . 

3 

60 

90 

Bigg  ------ 

2 

60 

Bufhels 

of  raw  Grain 

from  which  the 

Malt  was  got. 

Alcohol 

in  lbs. 

from  the  whole 

Malt. 

Alcohol  in  lbs. 

from  1  Bufhel 

raw  Grain 

Malted. 

56.23 

598.32* 

IO.  640 

63.  76 

594*  12 

9.318 

55*  °5 

605. 82 

1 1. 006 

5S.  37 

594.  04 

IO.178 

62.73 

613.  22 

9.  776 

58.43 

683.  15 

II.695 

56.  82 

643.  15 

1 1. 320 

G.57 

568.45 

9.  263 

From  this  Table  we  eafily  obtain  the  following,  which  exhibits  the  average 
quantity  of  alcohol  in  the  avoirdupois  yielded  by  a  bulliel  of  each  kind  of  raw 
Grain  malted,  with  the  correfponding  value  per  cent. 


Alcohol 

Value 

per  Bufhel. 

per  Cent. 

Englifh  Barley  -  - 

1 1.  340 

iOO. 

Scotch  Barley  -  -  - 

10. 198 

90 

Bigg . 

9.  29O 

82 

IV.  Referred  to  from  page  i  1 2. 

Were  we  to  compare  together  the  produce  of  pure  Malt,  and  of  the  mixture  of 
two  parts  of  raw  Grain  and  one  part  Malt,  the  difference,  though  lefs  than  in  the 
Table  exhibited  in  the  text,  would  be  ftill  very  confiderable.  The  following 
Table  exhibits  this  comparifon,  Rated  fill  in  lbs.  avoirdupois,  and  then  in  per¬ 
cents. 


Alcohol  per  Bufhel. 

Value  per  Cent. 

Mixture. 

Malr. 

Mixture. 

M.lt. 

Englifh  Barley  -  - 

9.655 

H.340 

IOO 

I«  7 

Scotch  Barley  -  -  - 

9.  865 

10. 198 

IOO 

i°3 

1 

1 

1 

1 

• 

to 

to 

CO 

9-773 

9.  290 

IOO 

95 

G 


i 


202. 


<r 


V.  Referred 


.1 1.8- 


. 
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V.  Referred  to- from  1 13. 


Dr.  Thoniicn.s  The  following  Table- -exhibits  the  quantity  of  extract:  yielded  bv  a  bufiiel  dp 

nn.  rn linn.  „  »  .  .  i  r  ^  l  i  •  l  \  *  • 

j  ;jVI alt  or  each  kind  or  Grain,  both  m  the  Diltilling.  and  Brewing  Experiments^ 
with  the  proportions  per  cent. 


Engli fh  Earley 
Scotch  Barley  - 
B: 


•rrer 


Extract 

in  Lbs. 

Extradl  per  cent. 

Brewing, 

Diftillery. 

Brewing. 

Diftillery. 

22.212 

24.53° 

IOO 

x  10.  4 

22.  803 

2  j  .  942 

1 00 

109.4 

21.  3c 5 

23.78S 

IOO 

1 1 1.  6 

From  this  Table  we  fee  that  the  average  difference  between  the  extract  yielded 
by  the  bulhel  ot  IMalt  in  the  Brewing  and  Diftiliing  Experiments  was  nearly 
Toth,  as  in  the  cafe  of  raw  Grain  malted.  But  there  is  a  little  lefs  coincidence 
Between  the  proportions  in  t lie  different  fpecies.  This  is  owing  to  the  quantity 
or  i\ialt  obtained  ironi  a  given  bulk  of  raw  Grain  not  being  the  fame  in  each. 

THOMAS  THOMSON. 


Letter  to  the  Ccm- 
niiflioners(of  Excite, 
Scotland,  by 
Dr.  Elope. 


LETTER  from  Dr.  Hope  to  the  Commissioners  of 

Excise,  Scotland. . 

KonbIc  Sirs, 

AS  Dr.  Thomfon,  in  his  Conclufion ,  has  Hated,  that  the  Malt  made  from  Bigg 
is  14  per  cent  inferior  to  that  made  from  Barley,  while  Dr.  Coventry  and  I 
have  in  our  Conclufion  reckoned  the  inferiority  at  8  per  cent,  it  may  be  ac¬ 
ceptable  to  the  Honourable  Board  to  lee,  in  a  few  words,  whence  fo  great  a  dif¬ 


ference  has  proceeded. 


The  Board  knows  well,  that  in  our  inveftigation  two  diftind  Sets  of  Experi¬ 
ments  have  been  carried  on,  one  in  the  Brewery,  another  in  the  Diftillery. 


It  is  the  practice  of  the  moft  intelligent  Brewers,  to  eftimate  the  ftrength  and 
•alue  of  Malt  for  making  Ale,  by  the  quantity  of  Extract 


3 

water. 


'act  which  it  yields  to 


Dr.  Thomfon,  who  drew  up  that  part  of  the  Report  which  relates  to  Brewing, 
has  ftrongly  exprefied  -the  opinion  we  all  entertained,  that  the  quantity  of 
Extract  is  a  real  mealure  of  the  value  of  Malt  when  applied  to  the  purpofe  of 


Brewing 


In  our  Experiments,  the  Bigg  Malt,  in  equal  meafures,  afforded  nearly’  7  per 
cent,  lefs  extrad  than  the  Barley  Malt. 


>pi 


When  Malt  is  ufed  for  Difriilation,  the  value  is  efti mated  by  the  quantity  of 
11  its  which  it  yields.  Me  found  that  the  Bigg  Malt  produced  about  9  per 


cent,  lets  Spirit  than  the  Barley  Malt. 


pr< 


9  per 


Thus  for  Brewing,  the  Bigg  Malt  proved  7  per  cent,  and  for  Diftiliing 
9  per  cent,  worie  than  the  Barley  Malt. 


Dr.  Coventry  and  I,  in  our  Conclufion,  took  the  average  of  thefe  two  refults 
and  conicqupntly  ftatc  the  quality  of  the  Bigg  Malt  toTe  8  per  cent,  inferior 


to  that  of  the  Bariev  Malt. 


Dr.  Thomfon,  on  the  other  hand;  in  his  Conclufion,  entirely  rejeds  the 
jv  lulls  obtained  111  the  Iueucrv  Experiments,  and  retaining  only'  thole  got  in 
the  Diftillery,  which  give  the  lefs  favourable  view  of  the  value  of  theBi^Malt 


ftates 
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iftates  that  Bigg  Mult,  bulk  for  bulk,  is  between  9  and  10  per  cent,  inferior  to  4*  ^  • 

EngUfli.  Barley  ;  and  fo  lowers,  in  fome  degree,  the  value  of  the  Bigg  Malt  below  onS-fr* 

our  ftatchient.  Scotland,  by 

.  .  Dr.  Hope. 

The  reft  of  the  reduction  Dr.  Thomfon  makes  out  in  the  following  way  :  ^ 

When  Bigg  is  converted  into  Malt,  it  produces  a  fmaller  bulk  of  Malt  than 
the  fame  meafure  of  Englilli  Barley,  and  of  courfe,  if  the  produce  of  the  Malt 
be  eftimated  by  the  meafure  of  the  raw  Grain,  in  place  of  the  Malt,  it  will 
turn  out  full  lets  favourably  for  the  Bigg  Malt.  Calculated,  in  this  manner,  the 
proportion  of  Spirit  yielded  by  Bigg  Malt  falls  18  per  cent,  fhort  of  that  yielded, 
by  Barley. 

Dr.  Thomfon  adopts- this  mode  of  eftimate,  and  linking  the  average  between- 
the  refult  which  it  gives,  and  the  refultgot  by  efti mating  by  equal  meafures  of 
Malt,  arrives  at  his  general  conclufion,  that  the  value  of  Bigg  Malt  is  14  per 
cent,  below  that  of  Englilh  Barley  Malt. 

As  the  Duties  o-n  Malt  are  levied  without  any  reference  to  the  raw  Grain, 

«/  ' 

neither  Dr.  Coventry  nor  mvfelf  could  admit  of  a  reference  to  the  raw  Grain* 
in  our  eltimate  of  the  value  of  the  Malt. 

Hence  Dr.  Thomfon  has  deprefied  the  value  cf  the  Bigg  Malt  below  our 
ftatement. 

jft.  By  rejecting  the  remits  of  the  Brewing  Experiments  : 

2d.  By  introducing  a  comparifon  of  the  produce  of  Spirit  by  the  meafures  of 
the  raw  Grain,  in  addition  to  that  by  the  meafures  of  Malt. 


Edinburgh,  30th  April, 
VS06. 


I  am,  Honble  Sirs, 

Your  moil  obedient  Servant, 

THOs  CHAS  HOPE. 


pr»r— miMina 


:  -  ’ . 


